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EDITORIAL 


THE AMERICAN ACADEMY OF ORAL ROENTGENOLOGY 
JOINS OUR JOURNAL 


NEW group joins our JouRNAL—the American Academy of Oral Roentgen- 
A ology. Oral roentgenology plays an important part in dental practice as 
an aid in diagnosis and as a guide in the proper execution of difficult technical 
procedures. Roentgenologic examination is essential in checking the end re- 
sults of exodontia and in following the healing process subsequent to reduction 
of fractures and other surgical procedures. Roentgenographic films assist in 
determining the cure or recurrence of locally invasive or malignant tumors 
following surgery, and they are essential to effective endodontic therapy. 

The technical improvements which have been and are continuously being 
developed should receive particular attention; these include not only those deal- 
ing with positioning, distance factors, and exposure time but also those con- 
cerned with the use of accessory aids, such as fluoroscopy, cinefluoroscopy, and 
radiopaque diagnostic media used to visualize better and differentiate between 
disease processes. There are many applications for roentgenographie techniques 
and. interpretations; the dentist and the dental specialist find it absolutely 
impossible to practice without these aids. 

Dr. Arthur H. Wuehrmann, who has been elected by the Academy of Oral 
Roentgenology as its editor, has been appointed as associate editor of the 
JoURNAL for the section on oral roentgenology. Papers written by members of 
the Aeademy will be so designated by a suitable footnote. Papers submitted by 
nonmembers will be published with the approval of the associate editor. 

Dr. Wuehrmann was born in Bayonne, New Jersey. He took his predental 
education at Tufts College and graduated cum laude from Tufts College Dental 
School, now Tufts University School of Dental Medicine, in 1937. After an 
internship at the Forsyth Infirmary for Children, he became an instructor in 
clinical dentistry at Tufts. When he left there he was an associate professor 
and the director of the Division of Graduate and Postgraduate Studies, In 
September, 1951, he joined the faculty of the University of Alabama School 
of Dentistry, first as professor of dentistry and later as associate dean. His 
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teaching responsibilities and research efforts have been primarily in the field 
of oral roentgenology. Dr. Wuehrmann is a member of the International As- 
sociation for Dental Research, the American Association for the Advancement 
of Seience, Sigma Xi, and Omicron Kappa Upsilon. He is a past-president of 
the American Academy of Oral Roentgenology (1956-1957) and a Fellow of the 


American College of Dentists. 

Our new associate editor is also a 
member of the editorial board of the 
Journal of Dental Education. He is a 
consultant to the Veterans Administration 
Hospitals in Alabama and to the Martin 
Army Hospital, Fort Benning, Georgia, 
and is a member of the National Advisory 
Committee on Radiation to the United 
States Public Health Service. 

As a member of the American Academy 
of Oral Roentgenology, Dr. Wuehrmann 
feels that his organization should accept 
as one of its prime responsibilities the de- 
velopment and dissemination of new 
knowledge. He hopes that the contributors 
of papers to his section will enlarge the 

ARTHUR H. WUEHRMANN scope of the specialty through research 
not only in the fields of technique and interpretations but also in the 
newer problems of radiation hygiene and the use of radioisotopes; the latter 
are being used more and more in medicine and have their applications in den- 
tistry. The atomie age has brought into sharp focus various possibilities con- 
cerned with particulate and electromagnetie energy, and the dental roentgenol- 
ogist finds himself interested in this field with an almost unlimited seope for 
learning. 

It is to be regretted that, unlike medicine, dentistry has very few men whose 
time and effort are devoted primarily to teaching and research in radiology. 
The JoURNAL is fortunate in having as one of its associate editors Dr. Wuehr- 
mann, who fulfills these qualifications admirably. 

K. H. T. 
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OPERATIVE ORAL SURGERY 


SCLEROSING OSTEOMYELITIS OF THE MANDIBLE AND MAXILLA 


William H. Bell, D.D.S.,* Houston, Texas 


STEOSCLEROSIS May be defined as an inerease in the amount of bone tissue, 
O caused by either increased formation of bone tissue or decreased resorp- 
tion of it.! 

Selerosing osteomyelitis of the mandible and maxilla has been described as 
a special form of chronic osteomyelitis which generally starts from a low-grade 
subelinieal infection and manifests itself in the form of multiple osteosclerotic 
areas. This condition has been reported very infrequently in the dental and 
medical literature. During the past three years I have observed five cases, and 
in this article I shall present them and diseuss their pathologie and surgical 
sienifieance. Most authors differentiate between a diffuse and a focal type of 
chronic sclerosing osteomyelitis. This article, however, will deal only with the 


diffuse type. 


HISTORICAL REVIEW 
There is a conspicuous lack of writing in the dental and medical literature 
on this subject. Thoma? has deseribed the condition under the term ‘‘ossifying 
osteomyelitis.’’ In 1943 Thoma and Kalil* reported a case of ossifying osteo- 
myelitis. More reeently, Shafer* has published a paper on the diffuse variety 
and deseribes two typieal cases. In spite of these few individual case reports, 


sé 


this disease is probably present in many more patients than reported in the 


literature or it is present and unrecognized. 


ETIOLOGY 


The etiology of the condition has not been definitely established, although 
several theories have been advanced in an effort to explain the clinical and 
radiographic findings characteristic of the disease. 

The etiology of one case reported by Thoma* was attributed to tertiary 
syphilis. Thoma also mentions the possible sclerosing effect of weak toxins on 

*Assistant Professor, Department of Surgery, The University of Texas Dental Branch. 
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the spongiosa of bone. Others attribute the etiology to vascular changes in thi 
nutrient arteries. It seems very unlikely that the pathogenesis of this eonditio1 
is related to systemic diseases, for in most cases the medical history is negativ: 


in this respect. 

The reaction of bone to injury is influenced by a number of factors; in 
cluding the age of the patient, local blood supply, tissue resistance, and degre: 
of injury. Occasionally bone will react in an abnormal way to an injury; 
Robinson® has termed this altered reaction ‘‘osseous dysplasia.’’ Shafer* is 
of the opinion that chronic sclerosing osteomyelitis is a form of osseous dys- 
plasia, the injurious agent being a form of low-grade, chronic, nonspecific 


infection. 

This theory has been used to explain the pathogenesis of the diffuse sclerotic 
areas in the mandible and maxilla, but it fails to explain the condition’s fre- 
quent bilateral occurrence and its presence in the upper and lower jaws and 
in areas adjacent to nonearious, uninfected, and vital teeth. 

The potentiality of undifferentiated young connective tissue cells may be 


diagrammed as follows: 


Bone 


Undifferentiated — ._ _—-———— Cementum 
connective 


iectle calle ee . . 
tissue cells Mature connective tissue 


Cartilage 


If undifferentiated fibrous connective tissue cells of the endosteum of bone 
marrow are stimulated by endocrine or metabolic changes, there may be re- 
sulting osteogenesis with subsequent osteoselerosis. There is considerable ex- 
perimental evidence to support the possibility of this occurring.“ The bony 
skeleton, under normal conditions, is maintained in an over-all balance by a 
continuous process of resorption of old bone and apposition of new bone. When 
this balance becomes disproportionate by increased endosteal activity, osteo- 
sclerosis may result. 

The presence of teeth in the mandible and maxilla constitutes another in- 
fluencing factor on the formation of bone and the reaction of bone to injury. 
Normal bone formation is dependent upon stimulation by mechanical fune- 
tion, and teeth constitute an important mechanical stimulus to the alveolar 
ridges of the mandible and maxilla. 

The pathogenesis of diffuse sclerosing osteomyelitis of the mandible and 
maxilla is probably in some way related to the teeth and/or periodontal mem- 
brane. This would seem logical, for these sclerotic areas are found only in 
dentulous areas or where teeth have been present. I have not seen any cases 
personally or read of any in which the aseending ramus of the mandible was 


involved. 
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SE REPORTS 
The following ease histories may better illustrate the clinical course, man- 
vement, and pathogenesis of the disease. 
Case 1.—L. D., a 73-year-old Negro woman, was admitted to the oral surgery service 
the Jefferson Davis Hospital in Houston, Texas, on Dee. 16, 1955. Her chief complaint 
nsisted of pain and swelling in the left submaxillary area and inside the oral cavity in 
These symptoms had been getting progressively worse during the two 


molar region. 
She stated that she had been going to a dentist for the past eight months 


vious months. 


A, 





B. 


: Fig. 1—Case 1. A, Lateral oblique roentgenogram showing extent of osteosclerosis of 
eft mandible. B, Occlusal roentgenogram showing bony expansion of lingual, labial, and 
buccal surfaces of the mandible. 


» have all her teeth extracted and that these teeth had always ‘‘pained’’ her. All of these 
j xtractions were difficult, and healing was very slow in most instances. In July, 1955, she 
ad an episode of pain and swelling in her left jaw, similar to her present condition. This 
vas treated by heat, penicillin, and incision and drainage. After several weeks of treatment, 








# A, Periapical roentgenogram of lower right molar region; biop 
specimen was removed from this area. 4, Intraoral view of left molar region six mont! 
after extraction of first molar. 


B. 


Fig. 3.—Cuse 1. A, Low-power photomicrograph of biopsy specimen showing dens« 
nature of bone. 8B, Higher magnification of central portion of specimen showing relativel) 
few viable osteocytes and dense viable bone surrounded by chronic inflammatory tissue. 
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itient’s condition improved and the dentist extracted her remaining teeth. Her con- 
remained satisfactory until about October, 1955, at which time there was a recurrence 
swelling in the region of the left angle of the mandible. This swelling gradually 
sed in size up to the time that she came to the hospital for treatment. 


Clinical examination revealed a diffuse cellulitis in the left submaxillary region, ex 
posteriorly to the parotid region and inferiorly to the angle of the mandible. Her 
medical history was not remarkable. She had no known systemic diseases, 

On physical examination, the patient was able to open her mouth 8 mm. _ Intraoral 
ination revealed considerable bony expansion of the lingual, labial, and buccal surfaces 





B. 


Roentgenograms taken on July 8, 1958, show sequestra present in right and 
left bodies of the mandible. 
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of the mandible and maxilla. Roentgenograms revealed diffuse radiopaque areas in the upper 
and lower incisor, canine, premolar, and molar regions (Fig. 1). 

Treatment.—Heavy penicillin and streptomycin therapy was initiated, as well as int 
oral and extraoral heat therapy. On Dee. 17, 1955, incision and drainage of a fluctus uit 
area in the angle region of the left mandible was performed. A biopsy specimen was tak n 
intraorally from the right molar region (Fig. 2). The histologic picture is shown in Fig. 3, 
On Dee. 19, 1955, the patient was discharged from the hospital in fairly good condition, 
with minimal pain and swelling. She was subsequently followed as an outpatient and wis 
retained on 1 gram of Achromycin daily for two weeks. One year later she was found 0 


be free of pain and infection. 


Addendum.—The patient was seen again on July 8, 1958, complaining of chronic pain 
and swelling in the left body of the mandible. Clinical examination revealed multiple, drai 
ing, intraoral sinus tracts over the alveolar ridge. Several draining sinuses were also noted 


on the left side of the face opposite the mental area, 

Radiographic examination (Fig. 4, 4 and B) revealed that the formerly diffuse osteo- 
sclerotic areas (Fig. 1, 4 and B) had become sequestrated. 

Treatment.—Under general endotracheal anesthesia, the sequestra were removed via an 
intraoral approach. The bony defects were saucerized and a primary closure was made of 
the mucoperiosteal flaps. Postoperative follow-up has been uneventful. When last seen on 
Oct. 7, 1958, the patient was still asymptomatic. 


A, 


Fig. 5.—Case 2. A, Large sequestrum and adjacent osteosclerotic area on Jan. 
Periapical radiopacity in apical region of vital lower incisors. 


CASE 2.—A. A., a 42-year-old Negro woman, was first seen in the oral surgery out- 
patient department of Jefferson Davis Hospital on Jan. 7, 1957. Her chief complaint was 
facial swelling with intermittent intraoral drainage from the lower right molar region. The 
patient stated that she had a lower right molar extracted five months previously and since 
that time she had pain in her lower right jaw and persistent drainage into the oral cavity. 
She experienced varying amounts of pain, ranging from a dull ache to a more intense, 
throbbing pain. 

Her past medical history was not remarkable, and she denied having any systemic dis- 
“ase. She was married and had seven children, all of whom were living and well. 
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Intraoral examination revealed a draining sinus tract in the lower right molar region. 
emaining lower teeth were involved with moderate periodontoclasia. The lingual, labial, 
ueeal surfaces of the lower alveolar ridges were noted to be considerably expanded. 
al oblique radiographs (Fig. 5, 4) showed multiple diffuse radiopaque areas in the 
and left bodies of the mandible. A large sequestrum (Fig. 5, 4) distal to the lower 
first premolar was also noted. Periapical roentgenograms of the lower incisor teeth 
5, B) revealed another radiopaque area, about 2 cm. in diameter, almost surrounded 
radiolucent area. These lower anterior teeth gave positive vitality tests. Radiographic 
nation of the upper alveolar ridges showed normal bone architecture. 





B. 
Fig. 6.—Case 2. A, Postoperative roentgenogram of Jan. 12, 1957, showing defect after 


10val of sequestrum. 8, Lateral oblique roentgenogram taken March 12, 1958, showing 
sunt of filling-in of defect fourteen months after sequestrectomy and saucerization. 


Treatment.—On Jan. 9, 1957, under general endotracheal anesthesia, the lower right 
molar and premolar regions were explored intraorally. A large sequestrum was removed, 
the bony defect was saucerized. Histologic examination of the specimen showed dense, 
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nonviable bone. The postoperative roentgenogram following removal of the sequestrum 
shown in Fig. 6, 4. After the remaining lower teeth were extracted, the periapical regi: 
of the lower incisors was explored and the radiopaque mass seen in Fig. 5, B was remove 
Histologic examination showed it to be viable sclerotic bone. The patient was discharg: 
from the hospital on Jan. 13, 1957, but she was retained on | gram of Achromycin dai 
for two weeks. She was in excellent condition, completely relieved of her symptoms. 

When examined on March 12, 1958, she reported that she was still asymptomati 
Roentgenograms on this date (Fig. 6, B) showed partial filling-in of the defect in the rig! 
body of the mandible. Another large radiopaque mass was noted just distal to the regi 
from which the first sequestrum was removed. It appeared to be completely separated fro 
the surounding bone and probably could have been removed easily. Surgery was postpon 
temporarily because the patient was asymptomatic and was being followed closely as an 
outpatient. Furthermore, the operated area in the molar and premolar regions would thus 


have an opportunity to continue healing. 


CASE 3.—N. W., a 70-year-old Negro woman, was first seen in the oral surgery out 
patient clinic at Jefferson Davis Hospital on Nov. 22, 1957. Her chief complaint was ‘‘ bad 
taste in the mouth.’’ The patient stated that she had no previous trouble with her teeth 
or her mandible. Because she was somewhat disoriented and had a very questionable memory, 
her history must be considered with some reservations. 


Fig. 7.—Case 3. A and B, Osteosclerotic bone in area where crowns of lower left 
second and third molars were fractured off. C, Diffuse radiopaque areas in lower central 
incisor region. D and H, Radiopaque areas in lower right premolar and molar region. 


The significant findings of her past medical history included generalized arteriosclerosis 
with moderate to severe hypertension and diffuse arthritis. She was a widow with three 
children, all of whom were living and well. 

On intraoral examination, various areas of the maxillary and mandibular labial and 
buceal surfaces of the alveolar processes were noted to be expanded (Fig. 8, 4). All but 
two teeth in these areas gave positive vitality tests. Periapical roentgenograms (Fig. 7) 
showed diffuse radiopaque areas in the apical regions of these teeth. Roentgenograms of the 
right and left bodies of the mandible demonstrated large areas of irregular absorption and 
marked sclerosis of their upper margins. 

Treatment.—On Nov. 22, 1957, an attempt was made to extract the lower left second 
and third molars. The crowns of both of these teeth fractured at the cervical margins. 
Fig. 7, A and B shows the appearance of the bone around these roots. It was technically 


impossible to remove either of these roots, since adequate anesthesia to remove some of the 
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It was not possible to differentiate between 


bone around them could net be obtained. 
tained roots and the sclerotic bone in which they were embedded. Severe alveolitis re- 


in both of these sockets and persisted for six weeks in spite of daily irrigation with 


placement of sedative dressings, and antibiotic therapy. 





B. 
Fig. 8 Case 3. A, Buccal expansion of alveolar ridge. B, Focal osteosclerosis of alveolar 
ridge. 


Due to the protracted course of healing, removal of a block section of this dense bone 
get to more cancellous bone was considered. Local anesthesia was tried again and was 
ind to be inadequate for surgery. The procedure was postponed, pending clearance for 
After three more weeks of saline irrigations, the extraction wounds 


general anesthetic. 
Since that time the patient has been asymptomatic. 
a dl-year-old Negro woman, was admitted to the medical service of the 
The oral surgery service 
The patient 


ecame epithelialized. 
CASE 4.—M. S., 
‘efferson Davis Hospital for treatment of diabetes in May, 1957. 
as consulted concerning pain and swelling in the right body of the mandible. 
stated that she had a lower first molar extraeted two years previously. Since that time she 
ud persistent pain in the lower right mandible and continuous drainage from the extraction 

} und. 
ler past medical history revealed one significant systemic disease—diabetes mellitus 


vr a known duration of one year. Intraoral examination revealed a small draining sinus 
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tract just anterior to the lower right second molar. Radiographic examination showed 
large area of osteosclerosis in the molar region surrounded by an osteoporotic zone. Th: 
were smaller, less dense, radiopaque areas at the apex of the lower anterior teeth. 

Treatment.—On May 27, 1957, the lower right second and third molars were extrac: 
and a large sequestrum was removed from the apical region of these teeth. This sequestr 
occupied almost the entire medullary portion of the molar and premolar region. Histolo; 
examination of the specimen revealed only dead bone surrounded by granulation tissue. 1 
surgical defect was saucerized and the dead space was occluded, with the mucosal flaps hi 
in place by a pressure dressing. In spite of delayed healing, the postoperative progress \ 
satisfactory. When seen again eight months after the operative procedure, the patient w 
asymptomatic. 

Case 5.—The most recent case was that of a 50-year-old Negro woman who gave 
history of intermittent pain, of at least two years’ duration, in the left mandible. Radio- 
graphic examination revealed diffuse radiopaque areas in the left body of the mandible. 
Treatment involved the removal of the sclerotic bone by an intraoral approach. Postoperative 


follow-up was uneventful. 


DISCUSSION 
When these cases are carefully studied and compared with the few other 
eases reported in the literature, there are several consistent findings. All pa- 
tients are of middle age or older; all are Negro women. The two eases that 
Shafer recently reported also involved elderly Negro women. Personal com- 
munications with other clinicians reveal similar findings with regard to sex, 
age, and race. There seems to be no basis for a correlation between systemic 


diseases and sclerosing osteomyelitis, although the number of cases reported 


is very small. 

I do not wish to suggest that this condition occurs only in Negroes. It 
probably occurs in Caucasians also, but apparently it has a predilection for 
the Negro race. The thought presents itself here that there may be some 
correlation between keloids and chronie sclerosing osteomyelitis. Keloids are 
hypertrophic sears which develop as reactions to burns of various kinds, in- 
cisions, insect bites, vaccinations, and other stimuli.'° Although they may 
occur in Caucasians, they are present more frequently in Negvoes. 

It is interesting that in two of these cases there were radiopaque areas in 
the apical region of the lower incisors which roentgenographically could not be 
distinguished from cementomas. 

In 1943 Zegarelli and Ziskin,'' reporting on fifty patients with one or more 
cementomas, found an 8 to 1 incidence ratio of Negroes to Whites. Further- 
more, all of these patients were women, whose average age at discovery was 
about 40 years. Zegarelli and Ziskin likewise could find no correlation between 
systemic disease and cementomas. They thought that the etiology of ce- 
mentomas was in some way related to endocrine and/or metabolic or racial 
factors. For similar reasons, these same explanations are suggested as possible 
etiological factors of sclerosing osteomyelitis. 

In all five of my cases acute exacerbation or prolonged infection of bone 
was preceded by extraction of teeth in one or more of the osteoselerotie areas. 
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, evidence suggests that infection is secondary to oral contamination of the 
sclerotic areas following tooth extraction and not necessarily due to pre- 
ting infection. 
Ham'* has demonstrated experimentally how relatively inefficient the 
licular systems of bone are in supplying blood and nutrition to bone cells. 
results suggested that the canalicular mechanism cannot operate efficiently 
‘a distance of more than 0.2 mm. and that this requires that no bone cell 
iore than about 0.1 mm. away from a eapillary if it is to survive. 
The areas of osteosclerosis in sclerosing osteomyelitis are relatively avas- 
r. As a result, the nutrition of the osteoeytes is not as good and will prob- 
he jeopardized if the osteocytes are subjected to any type of surgical in- 
, such as a tooth extraction. When a tooth is extracted in such an area, 
e is exposure to oral contamination. Beeause of the diminished capacity of 
hone to combat bacterial invasion, necrosis frequently follows, with pos- 
sible sequestration and almost always with a protracted course of healing. 
Therefore, it would seem advisable to treat these patients very conserva- 
tively and to perform extractions only as a last resort. If extractions should 
be necessary, a surgical approach with removal of liberal amounts of bone to 
facilitate delivery of the tooth is the method of choice. Occasionally it may be 
necessary to remove a block section of bone to attain access to bleeding ean- 
cellous bone. Antibiotics should be used with discretion to control acute 
exacerbations and before and after extraction of teeth. If local complications 
should oeceur, parenteral antibiotics may be supplemented by local irrigations 
with bacitracin and/or neomycin. The local use of antibioties in these areas 
is particularly recommended, since it is very difficult for parenteral antibiotics 
to disseminate through the osteosclerotie areas. 


SUMMARY 


A review of the literature on sclerosing osteomyelitis of the mandible and 
maxilla has been presented, and the possible etiologies have been discussed. 
The histologic, radiologic, and clinical features are described. These features 
and the clinical management of the condition are illustrated by the five case 


reports presented. 


The author wishes to express his appreciation to Drs. Oscar Maldonado, Harold A. Sills, 
Eugene Witkin, and Joe B. Warren for permission to publish these cases in which they 


assisted in treatment. 
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ME INNOVATIONS IN THE FIELD OF JAW FRACTURE 


to Neuner, M.D., Innsbruck, Austria 


\ THE treatment of jaw fracture, we distinguish two approaches: (1) im- 
mobilization of the jaws and (2) functional treatment. 
In the first method fixation of the fractured fragments is accomplished 
binding the two jaws together and immobilizing the mandible. For this, 
arious wire splints are usually fitted and fixed to the teeth of the patient. 
Then the two jaws are tied together with wires or intermaxillary elastics. 
The jaws are left in this position for several weeks until the fracture is com- 
pletely and firmly united. It would take us too far afield to enter into a 
discussion of all the advantages and disadvantages of the various methods 
of intermaxillary fixation. They are generally known to every practitioner 


who specializes in fracture treatment. 

The iunctional method seems to have many advantages. Since the frac- 
tured jaw alone is immobilized by intraoral or extraoral splints, function of 
the jaws is but slightly limited. The patient can use the mandible freely and 
is not essentially hindered in taking nourishment during treatment. Further- 
more, the funetional performance of the fractured jaw effects a strong in- 
dueement to the formation of callus, which shortens the healing time. From 
the hygienic and biologie standpoint also, the functional treatment is prefera- 
ble to immobilization, especially in eases of dislocation when it is advisible 
to start functional treatment as soon as possible. 

In our clinie we have developed methods for the functional therapy of 
different types of fractures. Our endeavor has been, above all, to develop 
simple methods that were the least trying for the patient. 


'REATMENT OF FRACTURES OF THE HORIZONTAL RAMUS 


lor these fractures, we employ lingual acrylic splints which are fixed to 
the teeth by means of buceal contacted aerylic, fortified by a serewable wire 


arch (Fig. 1, A). To make the splints, impressions of both jaws are taken 


and east with hard plaster. The model distorted by the fractured parts is 
then set into oeelusion and fixed. Then the splints are made on the model thus 


btained.'”’ 


From Innsbruck University Dental Clinic, Department of Maxillo-Facial Surgery (Prof. 
Preissecker, Director). 
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B. C. 


Fig. 1.—Various splints for jaw fractures. A, Splint for simple fracture of mandible. 
B, Mandibular splint with buttons for intermaxillary fixation. C, Maxillary splint with 
buttons. (From Neuner: Deutsche Zahn. Ztschr. 10: 726, 1957.) 








Fig. 2.—Mandibular fracture. A, Before treatment. B, With splints in place. 
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In order to obtain an exact and close-fitting appliance, it is presumed 

all deposits and tartar have first been removed from the teeth. It is 

advisable to lightly erase the interdental spaces on the plaster model. 

der to insert the appliance, the lingual splint is first pressed with the 

sp into its place. Then the screws are put through the loops of the two 

| parts and are tightened slowly. Sinee the labial arch lined with acrylic 

juite closely adherent to the teeth, the fragments are held together like a 

t in a viee, and a vertical displacement is impossible (Fig. 2). Dislocated 

ements are easily positioned by gradual tightening of the serews and by 
sequent intermaxillary fixation by means of elastics. 

This splint can also be employed for the treatment of alveolar fractures 

well as immobilization of luxated repositioned teeth by using a removable 

nsion clamp instead of the screw (Fig. 3). In other cases it may be wise to 

an undivided bueeal arch whereby the splint has to be inserted under 

rotating movement. This enables the patient to take off the splint for clean- 

ing and to insert it again. 





Fig. 3.—Splint that can be removed by patient. 


While the above-mentioned appliance is generally employed as a purely 
functional prosthetie interdental appliance, it is also possible to apply inter- 
maxillary fixation of longer duration with similar splints (for instance, after 
orthodontic operations, in defect fractures, and in certain kinds of fractures 
in the angle of the ramus or of the ascending ramus). In such eases, several 
acrylic buttons or wire hooks are fixed to the bueeal arch (Fig. 1, B and C). 
The advantages of the described splint are as follows: 

|. The splint is retained without wire ligatures, screw bands, or 

cementing. 

2. The insertion and removal are very simple and require little time. 

3. Since the gingival edge is left free of acrylic, the patient can 
easily clean the teeth by means of a toothbrush. 

4. The masticating surfaces remain uneovered, so that the ocelusion 
ean be constantly checked during treatment. 


». The splint is constructed in the technical laboratory, and therefore 
the patient is spared time and discomfort. 








406 NEUNER O. S., O. Me. &O.P 
April 


FRACTURES OF THE LOWER JAW WHEN MOLARS OR PREMOLARS ARE ABSENT 


In these fractures the dental prosthesis has to be built out over 
edentulous area to provide some function as a prosthesis. If a sufficient n 
ber of teeth in the front area are available, these are employed for retenti: 
of the splint. It is important that the free-end saddle reach some centime' 
beyond the fracture, and it is fixed to the edentulous lower jaw fragme: 
by means of circumferential suturing. In completely edentulous patie 
complete acrylic dentures are made and fastened on both sides of the jaw 
circumferential suturing. Even if transosseous wire sutures are used a pros 
thetic appliance must still be made in addition, for the wire suture alone pro- 
duees no effective intermaxillary fixation of the fragments. 


FRACTURES IN THE AREA OF THE ANGLE OF THE JAW 


For fractures of this kind, if there is no displacement, intermaxillary 
fixation of the jaw by means of the chin cap is often sufficient, for the muscle 
sling of the internal pterygoid and the masseter represents sufficient fixation. 


B. 


Fig. 4.—Extraoral appliance for splinting fractures at the angle of the jaw. 


If there are additional fractures in the tooth-bearing part which make the 
use of a splint necessary, we establish an extension from the splint to fix the 
posterior fragment in position. If, however, the dislocation of the fragments 
is more severe, the fracture must be reduced by temporary intermaxillary 
fixation. It then may be fixed by employing an extraoral appliance developed 
by us. It is a type of clamp with two pointed prongs, the points of which 
are directed inward. One prong of this applicance is fixed into a previousl) 
drilled hole at the lower edge of the horizontal ramus, the other prong is fixed 
into a similar hole made in the posterior edge of the ascending ramus. The 
holes are drilled under loeal anesthesia. By means of a screw device, the 
fragments ean be pressed together firmly and fastened in this position (Fig. 
4). In addition to this intermaxillary fixation, a chin-cap bandage can be 


worn for some time. Besides this extraoral fixation, we have lately employed 
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vood results a serew clamp which is set directly from an intraoral ap- 
‘+h to the bone of the aseending right ramus and then fastened by means 


arch wire perforating the mucous membrane to the tooth system itself 


one of the splints, if such are employed (Fig. 5). 


TURES OF THE ASCENDING RAMUS AND FRACTURES OF THE CONDYLE 


Munctional treatment of these fractures is very important except in cases 
pen fracture. If normal position of the occlusion cannot be obtained by 
¢ a chin cap, we content ourselves with intermaxillary elastics applied for 


iort duration, after which, when normal occlusion has been obtained, we 
nge to intermaxillary fixation by means of a chin cap. 





Intraoral clamp on ascending ramus for splinting fractures at the angle of the jaw. 


In cases of dislocations associated with concomitant fracture in another 
rt of the mandible, it is necessary to apply a splint for the mandibular frac- 
res. In the ease of existing dentures, we reduce the dislocation by employing 





NEUNER O. S.,O. M. & 0 P. 
April, 1459 


408 


inclined planes (Fig. 6). Frequently, however, we just immobilize te 
jaw with a chin cap and advise the patient to masticate only on the healt! y 
side and to eat only soft food, of course. 

In order to obtain normal occlusion in vertical displacement of the rams 
fragments, it is advisable to raise the bite in the molar area by means of :n 
acrylic bite plate and the use of intermaxillary elastics on the anterior teei 


A. 


Fig. 6.—Multiple fractures of horizontal ramus and articular process of left mandible. 
A, Malocclusion resulting after splinting of the fracture in the horizontal part. B, Normal 
occlusion obtained by use-of inclined surfaces attached to the splints and use of a chin strap. 
As soon as normal occlusion has been obtained, a chin cap is used for im- 
mobilization. It is important, however, that in all cases of fractures in the 
area of the condyle, a lengthy period of immobilization of the temporomaxil- 
lary joint must be avoided, as it is known from experience that after pro- 
longed immobilization such functional disturbances as temporary closure of 
the jaw, ankylosis, ete., may develop. If they oceur, they should be corrected 
by immediate functional therapy. 


ALVEOLAR FRACTURES IN THE UPPER JAW 


These are treated with splints which are similar to those described for 
the mandible, except that the palatal part consists of a plate (Fig. 1, C). 





enema 
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An existing displacement is reduced either by finger pressure or by forei- 
ntereuspidation of the fragments under anesthesia. The dislocated frag- 


i asped with bone forceps and forced out of its overlapping position 


tL 18S gré 
ard outward and inward movements. A split plate provided with a screw, 


‘+h permits the repositioning of the fragments by orthodontic procedures, 


be used. 


[TAL FRACTURES OF THE MAXILLA 
We treat sagittal fractures with plates containing a built-in regulating 
w between the two parts (Fig. 7). From each plate projects an arch, 
ich encireles the side teeth. These arches are made of 0.9 to 1 mm. strong 
d steel wires, which are enforced with acrylic so as to be well fitted to 
bueeal sides of the respective teeth. With this appliance, repositioning 
well as good retention of the fragments can be guaranteed by tightening 


e serew. 





Maxillary splint for treatment of sagittal fractures with orthodontic screw in open 
position, 


HORIZONTAL FRACTURES AND EXTENSIVE DAMAGE OF THE MAXILLA 

In these eases the maxilla is often displaced backward, downward, or 
to the side. In order to reduce them, we use an intermaxillary extension 
device which, in prineiple, resembles the horizontal extension stay used by 
Wassmund.** This device is shown in Fig, 8. 

In eases of new fractures (and those not older than two or three weeks) 
situated in the molar area of the maxilla, the side teeth or eanines, we at- 
tach one or several wire ligatures to the teeth with one sling to each. In the 
mandible aerylie splints are made which vary from the ones employed for 
horizontal ramus fractures only in that the bueeal arch is turned and has no 
screw, From the middle of the arch there is projected a horizontal ex- 
tension bar to the front which has a hook at its anterior end. To this hook 

e fastened elasties, which pull the upper jaw in a horizontal direction from 
lower to the upper jaw. The reduction is aided by the movement of the 


ver Jaw. With this method we obtain a good result in a short time, even 
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in eases of wedged-in fragments, by pulling the upper jaw forward and 
establishing normal occlusion. Lateral displacement ean be corrected 
tightening the intermaxillary elastics on the respective sides. Even 2- or 
month-old fractures, in which treatment has been postponed because of m 


Fig. 8.—Appliances for reposition of the posteriorly displaced maxilla. A, Splints for upper 
and lower jaws. B, Appliance on model. C, Appliance in situ. 


dangerous injuries and which may already have consolidated, ean still be 
repositioned satisfactorily in this way. Since great strength is needed in such 
old cases, it would be of advantage to make a plate for the maxilla with an 
arch made of 1 mm. hard steel wire with some slings to attach the elastics. 
In this way, the stress is divided equally among all teeth. If the arch 
alone is not sufficient to retain the plate, the latter is fixed on both sides to 
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or several teeth by means of wire ligatures (0.2 mm. steel wire). If there 
\dditional sagittal or alveolar fractures in the upper jaw, or loosened teeth, 
iccal passing arch is employed. 

The intermaxillary extension method described has proved essentially 
.: than the extraoral appliances formerly employed by us, which included 
aster skull eap which, because of the usually present posteommotional 
ptoms (headache, coneussion of the brain, dizziness, ete.), is often not 
tolerated by the patient. Furthermore, in cases of old, long-existing, 
y impacted fraetures which necessitate the use of strong pull, the head 
dage is pulled downward in front. This requires a counterpull in the 

k, which is extremely disagreeable to the patient. 

The method described permits continued fixation of the maxilla after 

normal oeelusion has been attained. This is particularly important in 

fractures which have a tendency to return to the displaced position. Dur- 

ing the last two or three weeks the elastic pulls must be gradually decreased 

d finally temporarily removed. Only if no tendency to renewed displace- 

ment is evident should the appliance be taken out. Further protection from 

redisplacement may be obtained by means of a chin eap. The advantages of 
this method are as follows: 

1. Simplicity of construction and application of appliance. 

2. Patient can freely move his mandible, which permits unhindered 
mastication and oral hygiene. 

3. Elimination of the use of extraoral appliances (head bandage, 
plaster skull cap, or weight extension), although in cases of down- 
ward dislocations a chin-cap bandage may have to be used to re- 
position the maxilla and in eases of a completely mobile upper 
jaw fragment, loosely hanging in the soft parts, we must also use 
in addition extraoral splints. It is not the purpose of this article, 
however, to describe the construction and application of the latter. 


CONCLUSION 


In the treatment of jaw fractures, functional treatment is preferable to 
immobilization of the jaws. I have been engaged for some years in the treat- 
ment of jaw fraetures and have developed methods which permit excellent 
functional repair in various kinds of fractures. A splint is described for the 
treatment of fractures in the tooth-bearing mandibular area and, in modified 
form, of alveolar fractures in the upper and lower jaws, for upper sagittal 
'ractures and for fixation of loosened teeth. For fractures in the area of the 
angle of the jaw, an extraoral and intraoral appliance is described. Fractures of 
he condyle and fractures in the ascending ramus are in most instances treated 
‘unctionally after attaining normal occlusion. For maxillary fractures with 

teral or dorsal dislocation, an intermaxillary extension appliance has been 
sed successfully for the repositioning and fixation of fresh fractures as well 
fractures partly united in malposition because of delayed treatment. 
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RGICAL OPERATIONS ON THE ALVEOLAR RIDGE TO 
JRRECT OCCLUSAL ABNORMALITIES 


inrich Kole, M.D., Graz, Austria 


ontinued from the March issue, page 288) 


/\PEN-BITE.—Open-bite is characterized by a space between the maxillary 
O and mandibular teeth. In extreme cases this anomaly is difficult to cor- 
ect by orthodontic treatment alone, especially after the patient has reached 
he age of 14 years. Surgical treatment, however, gives excellent results. 

It is of great importance to find the exact location of the open-bite. The 
malformation may be found located in the front or between the posterior max- 
illary teeth. The cause may be in the mandible, or it may affect both jaws. 
In rachitie patients the open-bite is combined with an elongation of the lower 
face portion. The chin tilts down and is retruded. 

Normally the face is divided into three equal parts—the frontal third, 
from trichion to nasion; the middle third, from nasion to subnasal point; 
and the lower third, from subnasal point to gnathion. There are usually 
only minor variations in the relative sizes of these three parts. Rachitic 
patients with open-bite show an elongation of 1 to 2.5 em. of the lower 
facial third (Fig. 21, A and B, and Fig. 23, A and B). This elongation is not 
to be found in thumb-sucking and tongue-biting patients. In these latter cases 
the front teeth are only hindered in their growth, and the abnormality is 
termed a pseudoopen-bite. 

Another disagreeable feature in open-bite is that in some cases the 
upper incisors are completely covered by the upper lip during speaking or 
smiling or even in the resting position (Fig. 19). The lower incisors are 
shortened in these cases, but the mandible is well formed. Nevertheless, it 
is the hypoplasia of rachitie origin that sometimes causes the deformity in 
the premaxillary region. 

Corrections of the maxillary abnormality: In cases, therefore, in which 
the loeation of the fault is in the anterior maxillary portion the segment 

ould be surgieally mobilized and lowered. The width of the portion to be 
bilized depends upon the number of teeth involved. It may contain the 

“ne io Dental Clinic, Department of Maxillo-Facial Surgery (Prof. R. 
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four incisors, or it may also inelude the cuspids. The operative method »»- 
sembles the one used in the correction of maxillary protrusion shown 


Fig. 20.%° 


Fig. 19.—Open-bite in front due to tongue-biting. A, Before operation. B, After operation. 
C, Preoperative ceclusion. D, Postoperative occlusion. 

No teeth are extracted in this operation. Great care must be taken, 
therefore, not to injure the adjacent alveoli and the blood supply of the 
teeth during the interdental osteotomy. The traction is applied ten days 
after the operation, allowing for complete healing of the mucosal wounds 
and thus securing the vitality of the nourishing pedicle. At the end of ten 
days, elastics are applied between the lugs of the band splints fixed previously 
on the maxillary and mandibular front teeth. As soon as the desired ocelu- 
sion has been obtained, which may take but a few hours, the elastie bands 
are replaced by intermaxillary wiring. This fixation is maintained for thre: 
weeks, at the end of which time it is replaced, as in the operation for maxi! 
lary protrusion, by a small palatal plate. 
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[f the median open-bite results from either a compression of the maxilla 
rom the posterior teeth being too vertical in position, a different proce- 
is required (Fig. 21, C and D). The relationship of the upper lip to the 
r incisors in the resting position, in speaking, and in smiling is normal in 
cases. The closing of the lips is difficult because of the elongation of 
lower third of the face. If the median maxillary portion is lowered, 

ensues a wrong relationship between the upper lip and the upper in- 
rs. Closing of the lips is difficult in these cases, and in laughing not only 
teeth but the gingivae as well are completely exposed, resulting in a very 
The method recommended by Schuchardt?*~° gives the best 


' appearance, 
Both lateral parts of the maxilla are clevated into 


ilts in these eases. 
maxillary sinuses (Fig. 22). 





20.—Wassmund’s technique for elimination of the open-bite in the median maxillary 
portion. 
The operation is performed in stages; otherwise, a necrosis of the alveolar 
ge might result. In the first operation, the palatal mucoperiosteum is 
‘ised and the bone is exposed. Care should be taken not to injure the in- 
| artery (the papilla being cireumvented) and the posterior palatal artery. 
- bone is now cut on both sides, the cuts running along the palatal suleus, 
‘umventing the posterior palatal artery. A vertical cut is made between 
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euspid and first premolar. The osteotomy should be made exactly in vertic 
direction ; otherwise, the fragments will not slip past each other at the seco 


stage of the procedure. 


Fig. 21.—Open-bite due to a vertical position of the maxillary posterior teeth caused 
by a compression of the maxilla. A, Preoperative view. 3B, After operation to correct the 
open-bite (Schuchardt) and a genioplasty (Converse). OC, Preoperative occlusion. D, Post- 
operative occlusion. 


The second operation is performed three or four weeks later, when the 
bone consolidation is not yet complete. The palatal mucosa is now healed 
and serves as a nutritive pedicle for the alveolar ridge. The vestibular muco- 
periosteum is incised either along the gingival margin or 1 em. above it, and 
the bone is exposed. The bone is removed above the apices of the teeth; the 
mucosa of the antrum is preserved. The height of the bone to be removed 
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it 

termined either from the preoperative study models or from the space 
een the upper and lower front teeth. Both mobilized alveolar ridge 
‘ments are now hammered cautiously into the maxillary sinuses until the 





»9 


Fig. 22.—Schuchardt’s technique for operating on the maxillary open-bite. 
axillary front teeth occlude with the mandibular teeth. In order to pre- 


nt dislocation of teeth, acrylic bite plates prepared before the operation 
id over all the teeth of each fragment are inserted and serve as anvils for 
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the hammering.***° The repositioning and splinting are done immediate’ y 

after the operation. Intermaxillary elastics may be applied if complete 


+ 


normal occlusion of the front teeth is not attained during the operation. | { 
the posterior fragments are not completely mobilized, care should be tak: 


A. B. 


Fig. 23.—Open-bite due to an angle in the molar region of the mandible caused by rickets. 
4 and C, Before operation. B and D, After operation. 
when the elastic traction is applied. In such cases the strong traction will 
close the occlusion in the front but will draw the condylar head out of its 
articulation as well. The intermaxillary traction is kept for three weeks and 
later is replaced for the next three weeks by a retention plate. A relapse of 
the deformity occurred in my first ease. This was discovered five months 
after the operation. Since that experience, I have the patients wear a head- 


chin sling at night. 
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The method described is used in most cases of open-bite. In eight pa- 
ts operated on, very good results have been achieved. So far, I have 
observed any disturbances in the vitality of the teeth, pocket formation, 
axillary sinus complications. 
Correction of the mandibular abnormality: When the origin of the open- 
is located in the mandible, the downward tilting may be found either in 
ascending ramus or in the horizontal ramus. The location in the ascend- 
Here the angle of the jaw is obtuse and the mandible 
its downward. This form is often combined with mandibular protrusion, 
rarely with mandibular retrusion. Wassmund,** Schuchardt,?**° and 
nenkamp'* '* report good results with the S-shaped osteotomy of the 
ending ramus to correct this type of open-bite. This operation was 
ised primarily for the correction of the mandibular retrusion, however. 
eotomy in the horizontal ramus, as stated by Kostecka,** is not favored, 
1 like the procedure of 
This 


ramus is rare. 


it produces a gap between the fragments. 
Obwegeser,”* namely, the step-shaped operation of the ascending ramus. 


It has the advantage of producing large surface 
rotation of the mandible is necessary. 


operation gives good results. 
contaet, even where extreme 





Fig. 24.—Sketch of operation for correction of open-bite in the mandible. 


In most cases the tilting of the mandible occurs between the second pre- 
molar and the first molar (Fig. 23, C and D). Many operative methods for 
correction of the malformation in the horizontal ramus have been advoeated. 
The older methods of Eiselsberg and Pichler," ete., are used but rarely because 
Better results are obtained with the 


of the complicated operative procedure. 
‘7-20 and Converse and 


methods of Dingmann* (done in two stages), Kazanjian, 
Shapiro.” '® I prefer an older method advocated by Blair*’ and Thoma.** The 
operation may be performed from an intraoral approach. If the interdental 
space to be subjected to osteotomy is too small, a tooth (preferably the first 
olar or the second premolar) must be extracted. If the extraoral approach 
used, the extraction should be performed eight to twelve weeks before the 
‘eotomy. A submandibular skin incision is made. After proper retraction, 
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the periosteum is incised and the soft tissues are carefully retracted on bot! 
the lingual and the buccal sides as far as the alveolar ridge. The mucoperi 
osteum in the gap is undermined with a fine instrument to prevent an aecidenta! 
communication with the mouth. The course of the mandibular nerve should 
be located by the position of the exposed mental foramen and with the hel; 
of the roentgenograms taken previously. A small window is eut in the bone 
with fine osteotomes to expose the mandibular nerve. Great care should b 
taken not to injure the nerve. <A Gigli saw is then passed beneath the under 
mined mucoperiosteum of the mouth and the bone is cut to the window. Thi 
remaining bone beneath the window is sheared off with bone scissors (Fig. 24) 

If moderate mandibular protrusion exists, a V-shaped piece of bone is 
removed from the alveolar ridge. As the open-bite in these cases is very 
pronouneed, the rotation of the detached fragment to close the occlusion pro- 
duces a gap on the lower border of the mandible. This prevents the rapid 
healing of the bone and favors a relapse. Therefore, the gap is filled with 
bone chips taken from the iliac crest or with bank bone, which has been used 
lately with good results. Special care should be taken in the construction 
of a well-adjusted splint. Before the operation metal bands with triangular 
loops on their buceal side are cemented to several teeth on each side of the 
gap. As soon as the osteotomy is finished, an arch wire (triangular in see- 
tion) is slipped into the loops. This will prevent lateral displacement of the 
fragments. Since the introduction of the bone-chip implantation, the inter- 
maxillary fixation needs to be maintained only seven to eight weeks. Be- 
fore this, the fixation was kept for fourteen to sixteen weeks. The patient 
wears a chin-head sling at night for an entire year. 

It is possible, through these surgical interventions, not only to correct 
pronounced open-bite but also to improve the facial features as well as the 
masticatory functions. 


(This article will be concluded in the next issue of the Journal. References 
for the entire article will appear at that time.) 





ANAGEMENT OF MULTIPLE, COMPOUND, COMMINUTED 
ANDIBULAR FRACTURE IN A 3-YEAR-OLD CHILD 


A, Atterbury, B.S., D.D.S.,* Oak Park, Ill., and 
P. Panagopoulos, D.D.S., M.D.,** Chicago, Il. 


pres fractures in children are relatively rare.‘ In addition to the 


i usual knowledge and understanding of the management of facial injuries 
in the adult, the oral surgeon must give special consideration if the successful 
treatment of these conditions in children is to be achieved. 

The results obtained with the various methods of treating fractures in 
children are not always satisfactory. Most men favor radical procedures, 
that is, the Roger Anderson pin technic and its variations, open reduction by 
means of bars and serews, wiring, and the blind use of Kirschner wires.’ 
These radical methods are quick and convenient, but they usually produce 
poor long-term results. Inecompletely reduced fractures lead to distortion, 
deviation of the bones, and a poor occlusion which, in children in whom 
growth is active, may result in aberration of growth and lead to serious oc- 
clusal deformities. Radical procedures are also attended with the risk of 
osteomyelitis, osteitis, fistulas, trigeminal neuralgia, injury to deciduous teeth, 
and loss of permanent teeth. 

The conservative approach, such as circumferential or intermaxillary 
wiring, is rarely mentioned in the literature, presumably because of technical 
difficulties in handling children. Most radical procedures are terminated by 
conservative measures, such as wiring, which might have sufficed alone. 

After a fracture has been diagnosed, a treatment plan is set down. The 
plan must not only be simple and effective and require the least amount of 
cooperation from the child patient, but it also must be practical, permit easy 
feeding, and create no unusual discomfort.° Reduction must correct the dis- 
placement, and adequate surgical rest must be given the fractured parts of 
immobilization. 

The following case report illustrates the use of circumferential wiring, 
as used effectively in adults, in the immobilization of a fractured mandible 
in a 3-year-old child. 


*Assistant Professor of Oral and Maxillofacial Surgery, University of Illinois, Research 
| Educational Hospitals; Consultant Oral Surgeon, Westlake Hospital, Melrose Park, Illinois. 

**Member of the Otolaryngology Staff, University of Illinois; former Director of the 
ymatological-Maxillofacial Department of Surgery, Red Cross Hospital, Athens, Greece. 
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CASE REPORT 


On Feb. 7, 1958, a 3-year-old boy was admitted to the hospital with a history « 
having been in an automobile accident. He did not lose consciousness. The past histor 


was noncontributory. 


Examination.—Clinical examination revealed an extensive asymmetry of the left sid 
of the face, which was swollen and very tender. There was a bruise under the chin o 
the right side. The anterior teeth were displaced inwardly. There was lateral and down 


ward displacement of the segment, with much overriding and pronounced mobility o: 


manipulation, 


Fig. 1.—Roentgenograms showing compound comminuted fracture of the mandible. 

Roentgenographic examination of the facial bones revealed a vertical fracture 
through the right lateral incisor area of the mandible with extensive overriding. The 
general position and alignment of the fracture in the left molar area revealed a lateral 
bowing outward (Fig. 1). There was no evidence of a maxillary fracture, and no other 
abnormality could be demonstrated. 

The physical examination was negative, except for oral trauma. 

Blood and urine laboratory examinations were within normal limits. 

On the same day, the patient was started on a course of antibiotic therapy and given 
parenzyme to aid in reducing the extensive edema of the left side of the face, 


Operation.—The patient was scheduled for surgery on Feb. 8, 1958. Anesthesia was 
induced with open-drop ether and maintained with nitrous oxide, oxygen, and ether in- 
suffation via a nasopharyngeal catheter.5 

The fractures were reduced and an arch bar was adapted to the small deciduous 
teeth, with small orthodontic wire used to maintain bar in position. Aqueous Zephiran 
solution was used to prepare the skin areas for circumferential wiring to further im- 
mobilize and retain the fragments in a fixed adequate position. A 20 gauge stainless 
steel wire from a coil was inserted in a Reverdin needle. The point of the needle was 
passed downward through the floor of the mouth in the region of the right second decidu- 
ous molar, opening through a stab wound in the skin at the inferior border of the man- 
dible. The end of the wire was grasped with hemostats, and about 5 inches of wire was 


fed down through the opening. The Reverdin needle was withdrawn and then passed 
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igh the mucobuceal fold opposite the first pathway made by the needle, again opening 
ch the initial stab wound. The extraoral wire was inserted in the needle and brought 
through the mucobuccal pathway after complete withdrawal of the needle. Both 
; on either side were grasped with hemostats and twisted counterclockwise over the 
libular bar. The wires were not tightened until three circumferential wires were 
ed in the same manner as described—one in the region of the lower right second 
juous molar, one in the lower left second deciduous molar region, and one in the 
line. After all the circumferential wires had been placed, they were tightened, thus 
obilizing the mandible (Fig. 2). The ends of each loop were cut and bent over to 
ent injury to the soft tissue. The stab wounds in the skin were closed with inter- 


ted sutures of 000 Dermalon. 


IQ 


The patient left the operating room in good condition, 





Fig. 2.—Roentgenograms revealing reduction and immobilization of the fractured mandible. 


Note circumferential wiring. 


Postoperative Course——The patient was seen in the recovery room (Fig. 3). He was 
continued on penicillin therapy, and he was given a high-calorie, high-protein, liquid diet. 
On the first postoperative day his temperature rose to 100° F., but it subsided to normal 
in two days. The boy took fluids fairly well, he seemed comfortable and well oriented 
to the hospital environment, and he slept at frequent intervals. 

On the fifth postoperative day the skin sutures were removed and he could masti- 
cate a soft diet. All'edema had subsided. A modified chin-to-head elastic bandage was 
applied to create pressure upward and inward on the left mandible (Fig. 4). 

The patient was discharged on Feb. 13, 1958, and his parents were advised to have 
him return for periodic examination. 

The patient was readmitted on March 14, 1958, for removal of the circumferential 
vires and arch bar. This was accomplished, under a general anesthetic, with no untoward 
esults and he was discharged on the following day. 

On March 24, 1958, the roentgenologist reported that the fracture fragments were 

satisfactory alignment and position. Healing was progressing, as the fractured lines 
ere less distinet (Fig. 5). The teeth were in good occlusion, and the patient had a good, 
inctioning mandible. A occlusal-view roentgenogram revealed the arch in satisfactory 
ignment and no disturbance of the erupting permanent teeth (Fig. 6). 
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. 
Fig. 3. 
- Fig. 3.—Patient on recovery, with entrance sites of three circumferential wires under 
chin. 
Fig. 4.—Chin-to-head elastic traction adding pressure to the left mandible. 


Fig. 5.—Postoperative roentgenograms showing fractured fragments in satisfactory alignment 
and position, 
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no disturbance of the 


Occlusal view showing satisfactory arch alignment and 
ing permanent teeth. 





Fig. 7,—Good cosmetic result with a good, functioning mandible. 
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The patient was tentatively discharged three weeks later, and his parents were 


advised to consult an orthodontist regarding the future eruption of the permanent der 


tion (Fig. 7). 


SUMMARY 


Circumferential wiring, as used effectively in adults, was applicable ‘o 
the immobilization of a fractured mandible in a 3-year-old boy. 
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A INSTRUMENT FOR FREEHAND PREPARATION OF 
LCOPED ARCH WIRE SPLINTS 


» Berényi, M.D., D.D.S., Budapest, Hungary 


RODUCTION 


rue proper therapy for fractured jawbones is still an unsettled problem. 
Many authors prefer surgical methods; others favor orthodontic techniques. 


Obviously, since the extensive use of different antibiotics, the increasing num- 


of operated eases is undeniable. 

Whether the surgical or the orthodontic technique is employed, after re- 
duetion and fixation the fractured parts need stabilization with some kind of 
splint. So far as I ean see, the question of splinting has not lost its practi- 
cality, even when one considers the inerease in surgical therapy. 





. The special pliers. a, Loop-forming head; b, guiding space; c, jaws for modeling 
the bayonet curvature. 

rom the Stomatological Clinic of the University of Budapest (director: Prof. Charles 

eh), 
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In both of the aforementioned methods, we use a splint, according 
Hauptmeyer’s' principles. A looped arch wire is prepared by a freehai 
method and is immediately applied to the fractured jaw. There are seve 
pliers available for bending arch wire.” * A special instrument (Fig, 1) enables 
us to shape individual splints in a rather short interval. 


a J 
et 3 



































Fig. 2.—Forming the first loop. Frontal view of the loop-forming head, male and female 
parts closed. 
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Fig. 3.—When the next loop is being shaped, the one previously formed gets into the guiding 
space. 


Vz 


Fig. 4.—To prevent decubital ulcers, bayonet-like curvature is bent on the loop. 





METHOD 


The wire used is soft stainless steel or Nickelin wire, 1.2 mm. thick. Th 
procedure is as follows: 
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'o form the first loop, the wire is inserted into the loop-forming head 
of the pliers (Figs. 1, a and 2). It is bent by closing the instrument. The 
loop is now placed into the guiding space in order to shape the second loop 
s. 1, b and 3). In the closing of the beaks of the pliers, the second loop is 

This is continued until the splint is finished. Thus, by means of the 
ing space, all the loops are modeled in the same plane automatically. It 
id be noted that with any other pliers shaping the loops in one and the same 
e is not quite such an easy matter. It demands skill and practice and, even 
hoth of them, some readjustment of the loops is necessary in most eases. 





Fig. 5.—The looped arch wire splint inserted. (Occlusion is not yet corrected.) 


A series of loops, as many as wanted, can be prepared in this way. Hav- 
ing been bent, each of the loops is separately plied into a bayonet curvature 
with the suitable part of our instrument (Figs. 1, c and 4). Thus, injury 
causing decubital ulcers is avoidable. The shape of the loops is useful in the 
insertion of intermaxillary elastics. A finished splint attached with stainless 
steel wires to the teeth is shown in Fig. 5. 


SUMMARY 


A special instrument for freehand preparation of looped arch wire splints 
is described. The advantages of the method are that (1) one unique instru- 
ment is sufficient to bend a splint and (2) in a rather short time we can make an 
individual splint from a simple wire bar. 
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ORAL MEDICINE 


ORAL TUBERCULOSIS 


Lawrence Cohen, B.Ch.D., F.DS.R.CS. (Eng.), L.RCP., MRCS., 


London, England 


3 Is generally agreed that oral manifestations of tuberculosis are usually 
secondary to lesions of some other part of the body, particularly the lungs. 
It was believed that primary lesions of the mouth did not occur, but Boyes,' 
Brand and Ballard,* Miller,’ Galloway and Horne,'* and Boyes, Jones and 
Miller? have reported cases in which there were such lesions. 

Darlington and Salman’ reported twenty-seven cases of tuberculous lesions 
of the mouth. They grouped their cases into five classes: 

Class 1. Tooth apex or socket cases (twelve eases). In all of these, the 

tuberculous lesion was present in relationship to a socket or tooth apex. 

Class 2. Mucous membrane tuberculosis (ten cases). In these ten cases, 

one or more lesions were found in the mucous membrane of the gingiva, 

palate, or tongue. 

Class 3. Tuberculous osteomyelitis (one ease). 

Class 4. Tubereulous lymphadenitis (one ease). 

Class 5. Cases presenting difficulties in diagnosis (four cases). 

The single case in Class 4+ was strictly not an oral manifestation of tuber- 
culosis. All four cases in Class 5 were clinically suggestive of carcinoma. Be- 
cause of their ulceration and extent, three of these cases strongly suggested 
carcinoma, but all three microscopically showed appearances typical of tuber- 
culosis. The last case was one of carcinoma. One of the cases in Class 5 was 
also presented under Class 2. 

In this article Darlington and Salman’s Classes 1, 2, and 3 will be employed 
as a basis for the classification of oral tubereulous lesions. 


TOOTH APEX OR SOCKET CASES 


Brodsky and Klatell,° at the Seaview Hospital, investigated granulomas 
at the apices of teeth in tuberculous patients. In this study, routine denta! 
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r, lographs were taken of patients in order to establish the presence of peri- 
| granulomas. The involved tooth was then extracted, often with the 
iloma attached. When the granuloma was not adherent to the tooth, the 
s/ .et was euretted. The granuloma or material resulting from the curettage 

sent for histologic examination. Of 362 specimens sent for study, thirty (8 
cent) were reported as chronically inflamed, nonspecific granulation tissue. 

study indicates that a patient may leave the hospital still harboring a 

reulous focus at the root of a tooth without manifesting any signs or 
ptoms. 

Darlington and Salman® believe that tuberculous infection of a tooth socket 
iossible if the tuberculous granuloma at the apex of the tooth is not thoroughly 
licated at the time of extraction of the tooth. To prevent tuberculous in- 
ion of a socket, they recommend thorough curettage and immediate patho- 
lovie examination of the curetted material from the socket in extractions on 
tubereulous patients who preoperatively show radiographic evidence of bone 
destruction. These authors believe that tooth apex or socket cases are due to 
iod-borne infection and not to inoculation of the socket by infected saliva. 


7 


ESIONS INVOLVING ORAL MUCOUS MEMBRANE 


Rubin®! reports an incidence of oral tuberculous lesions in 1.44 per cent 
of patients with pulmonary tuberculosis, while Martin and Koepf*® report an 
incidence of 0.26 per cent. 

Tuberculous lesions of the oral mucous membrane are nearly always second- 
ary to pulmonary tuberculosis and oceur most frequently in patients between 
20 and 60 years of age. Men are affected more commonly than women. The 
tongue, the hard and soft palates, and the gingivae are the most common sites 
for tuberculous lesions. 

Pathologic Varieties —According to Rubin,?! the most common pathologie 
types are the uleerative, the miliary, and the infiltrative lesions. Less common 
are the granuloma, tuberculous fissure, cold abscess, and lupus vulgaris. The 
ulcerative form is the most common variety of tuberculosis of the mouth and 
pharynx. It may begin as miliary tubercles which caseate and leave shallow 
ulcers occasionally surrounded by so-called “sentinel tubercles” that have not 
undergone ulceration. Some cases of tuberculous ulceration are preceded by 
opalescent vesicles which later become ulcerated. A typical tuberculous ulcer is 
superficial with little or no induration, covered with a grayish exudate, and 
deseribed as having a “mouse-eaten” appearance. Multiple ulcers may be present. 

Oceasionally in miliary tuberculosis the pharynx and less often the mouth 
are involved in the disease. The characteristic grayish tubercles are found most 
often at postmortem examination, but they may be seen occasionally during life. 

The infiltrative type is rarely seen alone, ulceration being present at one 
point or another. 

The tubereulous granuloma, the tuberculous fissure, and the cold abscess 

e rare. Lupus vulgaris is usually secondary to extension from the skin of 
face, 
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Avenues of Infection Tuberculous lesions involving the oral mucous m: 
brane may arise by direct inoculation of the mucosa with Mycobacteri 
tuberculosis from the sputum or by cireulatory transmission via the blood or 
lvmphaties. The latter is probably the most common route. 

The mouth’s relative immunity to tuberculous infection has been stated 
be due to the constant movement of the parts, to the cleansing action of muciis 
and saliva, and to the nature of the tissues themselves since striated musele a: «| 
stratified epithelium are known to possess a strong resistance to invasion by t 
tubercle bacillus, 

Fishberg'' noted that 60 per cent of the patients who died of pulmona 
tuberculosis developed tuberculous ulceration of the intestines. This happens 
despite the protective influence of constant movement, the cleansing action o/ 
mucus and swallowed saliva, and the antagonistic action of other organisms. 

Shengold and Sheingold* state that the relative absence of lymphoid tissue 
in the mouth proper is the cause of the low incidence of tuberculosis in that 
region as compared with the intestine and tonsil where an abundance of lymphoid 
tissue is present. 

In favor of the circulatory mode of transmission is the fact that tubercle 
bacilli are not always found in the saliva of patients with oral tuberculosis. 

Clinical Signs and Symptoms.—The signs and symptoms depend to a large 
extent upon the type of lesion present. 

Cameron’ reports a case in which a painless indurated swelling of the right 
cheek was present in a tuberculous patient. There was an associated ulcer ad- 
joining the commissure of the right lip from which Mycobacterium tuberculosis 
was cultivated. There were no pain, no salivation, and no glandular enlarge- 
ment. 

Glandular enlargement probably depends upon the degree of secondary in- 
fection of the tuberculous lesion. Induration occurs in those cases in which 
there is infiltration of the structure involved. In the case described by Cameron 
there was infiltration of the right cheek with associated induration. A case 
similar to that of Cameron was reported by Jeanselme and associates.’* In this 
case an indurated mass involved the left cheek. The swelling inside the mouth 
was ulcerated, and there was an enlarged lymph node in the left submandibular 
region. Martin and Koept'® mention the absence of induration in two of their 
cases and its presence in the fifth of their series of five eases of tubereulosis of 
the gingivae and cheeks. Swelling of the cheek and the left upper lip was 
present in this case and in the case reported by Jeanselme and colleagues.’ 

Pain is always severe in tuberculous disease of the pharynx, fauces, and 
tonsil, and dysphagia may be extreme when the pharynx is involved. Cases of 
tuberculosis of the tongue have been reported by Finney and Finney’® and 
Handfield-Jones.‘* In tuberculous disease of the tongue, pain varies with the 
type of lesion. It may be slight with tuberculoma and cold abscess; it is always 
severe with the tuberculous ulcer. Pain is not a prominent feature in tuber 
culosis of the gingivae and mucosa of the cheek, according to Martin and Koepf*’ 
and Rubin.** 
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Diagnosis—Tubereulous lesions of the oral mucous membrane must be 
entiated from chronic traumatic uleeration, aphthous wleers, syphilitic 


s and carcinoma. If there is doubt, a biopsy will decide the diagnosis. 
ire of Mycobacterium tuberculosis from the lesion may be possible, but it is 
iit in mouth lesions because of the presence of other bacteria, Staining 
tions with Ziehl-Neelsen stain may show the presence of Mycobacterium 
rculosis. 
Prognosis.—In those eases reported prior to the introduction of the modern 
»s, tuberculous ulceration of the mouth was often a terminal condition. 
|) :lington and Salman® found in twelve tooth apex or socket cases that the 
enosis was good. In the group involving oral mucous membrane all of the 
ients traced (eight out of ten) died in from five weeks to two and one-half 
rs. Ormerod’® regards oral tubereulosis as a failure of the patient’s re- 
S ance. 
Treatment.—The treatment of oral tuberculous lesions is only an adjunet to 
Brodsky‘ found that grenz-ray radi- 
ion of the oral lesion resulted in healing. Electrocautery and various caustic 
vents, such as silver nitrate and trichloroacetic acid, have been used. The 
ormer treatment is preferable as it ean be better controlled than chemicals. 
l‘itzgerald and Banyai'? found the loeal application of cod-liver oil to be bene- 
ficial. Wolfer and co-workers** have used streptomycin with suecess for the 
It is important for tubereulous 


general management of the patient. 


reatment of a tuberculous uleer of the tongue. 
patients to receive comprehensive dental treatment. 


'UBERCULOSIS OF THE JAWS 

The jaws are rarely affected by tuberculosis. Chapotel* states that only 
fifty eases of tubereulosis of the mandible had been recorded up to 1922 and 
Meng" has deseribed fourteen mandibular cases that have been seen in the 
Peiping Union Medical College Hospital from 1922 to 1939. The ages of 
Meng’s patients ranged from 4 to 48 vears. 

There were practically always tuberculous lesions elsewhere in the body in 
In some of the eases described by Meng, 


association with the jaw infection. 
In ten of Meng’s 


there were tubereulous lesions in other bones of the body. 
cases, there was pulmonary tuberculosis. 
Pathogenesis.—Tuberculosis of the jaws may oceur in the following ways: 
1. By direct extension from a tuberculous gingival lesion. In 
Meng’s eases, however, there was no tuberculous ulceration of the oral 
mucosa. 
2. From infection of the bone by infected sputum. Periapical 
granulomas containing tuberculous granulation tissue do oceur, accord- 
ing to Brodsky,** and removal of an infected tooth may cause a 
spread of the infection to the bone. This is rare, however. 
3. From the hematogenous route. The consensus of opinion is that 
tubereulosis of the mandible is due to hematogenous spread of the 
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bacilli from a primary focus of infection elsewhere in the body. Mild 

trauma to the jaw may cause localization of the organism at the site 

of trauma. 

Clinical Features.—The onset of the disease is very insidious. The patien‘ 
may not complain of severe pain. In some of Meng’s cases there was a histor) 
of single or repeated attacks of pain in the jaw which was described as tooth- 
ache. Swelling of the affected area is a feature of the disease. The swelling in 
the early stages is firm, and, although it may be tender on pressure, the signs 
of acute osteomyelitis are not present. Later, softening of the swelling occurs 
and the contents rupture spontaneously into the mouth or externally onto th 
skin surface. Through the sinuses formed, small sequestra are discharged. 

Secondary infection occurs and results in the discharge of pus from the 
sinuses. The teeth in the area of the lesion occasionally become loose, Se- 
questration occurs, but the formation of an involucrum is rarely observed. 
Trismus was present in five of Meng’s cases, especially in those with lesions 
situated in the ramus. This improved following adequate drainage. 

Radden*® reports the case of a 33-year-old male patient who presented with 
an infraorbital swelling on the left side and enlargement of the left sub- 
mandibular nodes. Intraoral examination showed ulceration involving the 
anterior portion of the mandible from which pus could be expressed. <A dis- 
charging sinus was present in the left premaxillary region. The patient was 
subsequently shown to have tuberculous infection of the jaws. This was con- 


firmed by biopsy and by culture of Mycobacterium tuberculosis from the mouth 
lesions. A chest roentgenogram showed that the patient had pulmonary tuber- 


culosis. 

Radiographic examination shows either slight changes or extensive involve- 
ment of the mandible. Rarefaction and necrosis of the bone are evident. In- 
voluerum formation is scanty or absent. Sequestra are frequently observed. 
Pathologie fractures may occur. 

Treatment.—Meng’s cases were treated by incision and drainage of pus and 
by removal of sequestra where these were present. In the case described by 
Radden, treatment with streptomycin and isonicotinie acid resulted in the 
patient’s return to normal health and in the healing of the oral lesion. 


CASE REPORT 

A male patient, aged 48 years, presented at the Dental Department complaining of 
a painful swelling, of three weeks’ duration, on the left side of the lower jaw. 

History of Present Complaint.—The patient stated that he had noticed a swelling on 
the left side of his lower jaw beneath his lower denture. The swelling was painful, and the 
pain increased when he wore his lower denture. He had been edentulous for the past twenty- 
five years. The patient’s bowels and micturition were normal. He had lost a little weight 
recently but felt quite well. 

Previous Diseases—The patient had an appendectomy in 1931. In May, 1955, a small 
adenoma removed from his rectum proved to be a well-differentiated carcinoma with early 
invasion and numerous mitoses. He had attended the follow-up clinic and had remained 


well since the operation. 
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Examination.—The patient was edentulous and wore full upper and lower dentures. 
e buceal suleus of the left lower molar region there was a diffuse, tender swelling about 
size of a hazelnut. The overlying gingiva was inflamed, and the left submandibular 
sh nodes were palpable and tender. The swelling was considered to be an acute abscess 
iated with a retained root. 

Radiographic examination of the jaw failed to show a root. There was, however, a 
ise rarefying osteitis in the | 678 region, with no sequestra. A tentative diagnosis of 
y-grade osteitis with an associated abscess was made. 


Treatment.—Incision of the swelling produced a quantity of yellowish pus which was 
cultured. The patient was instructed to use hot saline mouthwashes and to take two 
ets of codeine phosphate every four hours if he had pain. He was told to return in 
days. 

On his return, he stated that the pain was less and that, apart from a little discomfort, 
felt much better. Examination of the patient’s mouth showed what appeared to be a 

iling incision. In view of the x-ray findings of a diffuse rarefying osteitis, the patient 
s instructed to return in three weeks in order that we might observe whether any 
juestra had separated from the | 678 region. 





Mig. 1.—Biopsy specimen showing squamous epithelium with an underlying inflammatory cell 
50.) 


infiltration in which there is a tuberculous focus. (Magnification, «160. 


The patient returned in three weeks. He stated that he had been wearing his lower 
lenture and that this had caused an ulcer at the site of the incision. Examination of the 


patient’s mouth revealed what was thought to be a denture ulcer in the buccal suleus in 
the left lower molar region. His denture was eased in that region, and he was told to 


eturn in one week. 
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A month later the patient returned, still complaining of pain in the left bu 
sulcus. He had been unable to attend the clinic at an earlier date, as he had fa 
and broken his first right metacarpal. A linear ulcer was present in the buccal su: 
in the left lower molar region. 

Radiographic Examination.—This showed no definite sequestra to be present in 
678 region. 

It was decided that a biopsy of the ulcer should be performed. Under local analg: 
an ellipse of tissue was excised from the | 678 region; this tissue included the wi 
ulcerated area. The excised tissue measured % inch by 4% inch. The bone beneath 
ulcer appeared to be normal in appearance. As the edges of the wound fell together, it \ 
decided to allow the area to heal by granulation. The patient was instructed to use 
saline mouthwashes and take two tablets of codeine phosphate every four hours if he | 
pain. 

Histologic Examination.—‘‘The section shows squamous epithelium and exuberant 
granulation tissue. In addition, there are epithelioid cell foci with scanty giant cells sug- 
gestive of tuberculosis. This etiology should be excluded’’ (Fig. 1). 

When the patient returned one week later, the area from which the tissue had been 
excised was noted to be healing. He still complained of some pain, which was referred to 
his left ear. He was referred for a chest roentgenogram. 

Radiographic Examination — ‘There is a rather heavy nodular infiltration in the right 
upper zone and a little infiltration in the second intercostal space on the left side. The 
appearances are those of tuberculous infection. ’’ 

Following receipt of this report, the patient was referred to Dr. F. H. Seadding for 
an opinion and treatment. When seen at the Chest Clinic, the patient stated that he had 
had a ‘‘smoker’s cough’’ for two or three years and coughed up a slight amount of sputum 
each day. 

Tomograms showed quite extensive nodular infiltration in the right upper zone, 
although no actual cavity was demonstrated. 

Sputum examination showed no Mycobacterium tuberculosis. 

It was thought that, in view of the histology of the buccal lesion, there was indolent 
activity in the chest lesion. The patient was referred to his local chest clinic for chemo 
therapy. 

Subsequent Treatment.—The patient was transferred from his local chest clinic to 
Preston Hall Hospital. Here he continued to receive chemotherapy, and it was noted on 
admission that the lesion in the lower left buccal sulcus had completely healed. With 
chemotherapy, his pulmonary lesion progressed satisfactorily. Further sputum tests were 
negative for Mycobacterium tuberculosis. The patient was subsequently transferred to a 
sanatorium nearer his home. 


COMMENT 

The patient originally stated that he had noticed a swelling in his lower 
left buccal sulcus for three weeks. This should have made one query a diagnosis 
of acute abscess. A low-grade infection could have been responsible for a 
swelling of three weeks’ duration, but this is unusual in the mouth. An acute 
abseess in the buccal suleus could have arisen by direct implantation of baeteria 
following irritation of the tissues by the ill-fitting lower denture. Following 
incision of the abscess and evacuation of the pus, implantation of Mycobacterium 
tuberculosis at the site of incision might have occurred, but the sputum was 
negative for Mycobacterium tuberculosis. The other possibility is that the 
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ing noted at the patient’s first visit was a tuberculous cold abscess arising 
bh: hematogenous spread from the chest lesion. The duration of the swelling 
w. old substantiate this. 

The ease just presented resembles a case described by Brodsky® in which 
/ was a tuberculous cold abscess of the right cheek at the mucobuceal fold 
: lower molar region. It was about the size of a hazelnut. Simultaneously, 
her cold abscess of about the same size developed deep in the neck. Incision 
( 1c oral abseess resulted in healing within one week. The neck abscess was 
rated at regular intervals and received ultraviolet irradiations for several 
iths without diminishing in size. The patient died of extensive pulmonary 
ercwosis within a few months. 


[MARY 


classification of oral tuberculous lesions into tooth apex or socket cases, 
cous membrane tuberculosis, and tuberculous oesteomyelitis is made, The 
literature is reviewed, and a ease of a tuberculous cold abscess of the left lower 


buceal suleus is presented. 


The author wishes to thank Mr. D. Greer Walker, Assistant Dental Surgeon, Middlesex 
Hospital, for his help in the preparation of this article. My thanks are also due Dr. F. H. 
Seadding, Assistant Physician, Middlesex Hospital, Dr. E. K. Pritchard, Southwark Chest 
Clinic, and Dr. F. Temple Clive, Preston Hall Hospital, for permission to use their notes 
on the subsequent treatment of the patient whose case history is presented and Dr. A. D. 
Thomson, Assistant Pathologist, Bland Sutton Institute of Pathology, Middlesex Hospital, for 
the histologic report and the photomicrograph. 
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PHARMACOLOGY AND THERAPEUTICS 


CLINICAL INVESTIGATION OF ETHOHEPTAZINE CITRATE 
AND ACETYLSALICYLIC ACID* AS A POSTOPERATIVE 
ANALGESIC IN ORAL SURGERY 


Galen L. Albertson, B.S., D.D.S.,** San Francisco, Calif. 


N? LONGER are dental or oral surgery procedures painful, whether they 
are done in the office or in the hospital. The dentist’s main concern is 
the postoperative discomfort resulting from whatever surgical procedure is 
done for the patient. A hospital oral surgery procedure offers no particular 
problem, as the patient can be treated with a wide variety of analgesics or 
nareoties and any untoward reactions may be treated immediately. 

The patient that the dentist is most commonly concerned with is the 
ambulatory office patient with the average type of postoperative pain from an 
office surgical procedure. The postoperative pain may range from none to 
moderately severe. Mild analgesics alone are not sufficiently potent to control 
some of the postoperative discomfort experienced by these patients, so it has 
been common practice to prescribe codeine in combination with other analgesic 
agents for more effective relief. There are many untoward side effects ac- 
companying the use of the more potent analgesics, such as disorientation, 
suppression of cough reflex, change in pupil size, constipation, nausea, and 
addiction. 

A review of recent clinical investigations disclosed a new nonnarcotic” * 
analgesic, ethoheptazine citrate. This drug in combination with acetylsalicylic 


acid appears to be just as active a pain reliever as codeine in combination with 
acetylsalicylic acid.* Because it is advantageous for the practitioner to ac- 
quaint himself with all the new compounds which include true analgesics or 
a combination of analgesics and narcotics and because the previous clinical 
reports*” were all favorable with regard to the use of this new drug, it was 
decided to use ethoheptazine citrate and acetylsalicylic acid as a postoperative 
analgesic for oral surgery procedures done in the office. 


*Ethoheptazine citrate and acetylsalicylic acid were supplied by Wyeth Laboratories, Inc. 
Philadelphia, Pennsylvania, under the name of Zactirin. 
**Assistant Professor of Oral Surgery, School of Dentistry, University of California. 
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(he oral surgery procedures in this investigation consisted of the surgical 
val of teeth, either single or multiple. The technique in each case con- 
| of a mucoperiosteal flap, bony process removal, and frequent sectioning 


th. 

‘he 300 adult surgical patients varied in age from 17 to 68 years, 150 were 
ed with ethoheptazine citrate and acetylsalicylic acid, and 150 were 
ed with codeine and acetylsalicylic acid. 

‘he formula for ethoheptazine citrate and acteylsalicylie acid is as fol 


Ethoheptazine citrate (yellow layer) 75 mg. 
Acetylsalicylie acid (green layer) 325 mg. 
The formula for codeine and acetylsalicylic acid is as follows: 
Codeine 32 mg. 
Acetylsalieylie acid 650 mg. 
An information sheet (Fig. 1) was completed for all 300 patients. All 
tients were operated upon under local anesthesia without premedication. 


Clinieal Study—Dental—Zactirin 
Ethoheptazine Citrate and Acetylsalicylie Acid 
—__—_———Wveth —— 


Patient’s name: JKR Age 47 Sex M 


Diagnosis: Abscessed upper left first and second premolars, devitalized first molar, 


arious second molar oe 
Dental procedure: Surgical removal upper premolars, molars, sectioning of upper de- 
vitalized molar 

t. Dosage of: 


Zactirin—2 tabs. every 3-4 hrs. as needed 


Codeine—1 tab. every 3-4 hrs. as needed 





. Degree of relief from pain: 


Excellent Some 


Good None 


Total number of tablets taken: 10 





. Length of time tablets taken: 2 days 





Undesirable effects: None 








Other medication: Lidocaine 2%, Epinephrine 1/100,000 











Patient’s opinion: As good as previously taken pain medication 











Fig. 1 
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The anesthetic solution in all instances was lidocaine hydrochloride 2 per eent 
with the epinephrine concentration being either 1/50,000 or 1/100,000. 

The prescribed home medication for ethoheptazine citrate and acet.'|- 
salicylic acid consisted of two tablets upon arrival at home followed by two 
tablets every three to four hours as needed for pain. For codeine and acety)- 
salicylic acid, the dosage was one tablet upon arrival at home followed by one 
table every three to four hours as needed for pain. 

Two master sheets were assembled for the tabulatien of the results, oie 
chart for the ethoheptazine citrate and acetylsalicylic acid and one chart for 
the codeine and acetylsalicylic acid (Fig. 2). 





a  PATIENT’S 


| | RELIEF FROM PAIN | SIDE EFFECTS | OPINION 


CASES | MULTIPLE | SINGLE | E | G@ | 8S | N A | & | €@ | £223 Fs 
Ethoheptazine Cit 
150 75 75 53 58 27 12* 8 2 140 24 
Codeine With Acetylsalicylic Acid 
150 75 75 54 57 30 9* 31 18101 ‘ 40 








Explanation of Symbols: 
Relief From Pain: Side Effects: 
= Excellent A = Dizzy, sleepy 
= Good B = Nausea, vomiting 
= Some C = Nothing 
= None 
Patient’s Opinion: 
A = Better than previously taken pain medication 
B = As good as previously taken medication for pain 
C = Not as good as previously taken pain medication 








*Cases in which there was no relief (N) involved septic sockets and were treated with 
a socket dressing. 


Fig. 2. 


An average of twelve tablets was taken by each patient using ethohepta- 
zine citrate and acetylsalicylic acid, as compared to an average of five tablets 
taken by the codeine and acetylsalicylic acid group. As both drugs were 
taken every three to four hours, this makes the duration of medication about 


the same for the two analgesies. 

The main side effeets consisted of nausea and dizziness, with ten untoward 
side effects in the group taking ethoheptazine citrate and acetylsalicylic acid 
and forty-nine similar reactions in the codeine and acetylsalicylic acid group. 

Pain is such an indefinite reaction that the following three questions were 
asked every patient in order to summarize the patient’s opinion of the drugs 
tested : 

1. Is the drug you took better than pain medication you have 
previously taken? In the ethoheptazine group 42.3 per cent answered 
‘“ves,’’ as compared to 42 per cent in the codeine group. 

2. Is the drug you were taking as good as previously taken pain 
medication? In the ethoheptazine group 41.2 per cent answered 
‘‘ves,’’ as compared to 31.2 per cent in the codeine group. 
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3. Is the drug you were taking not as good as previously taken 
ain medieation? In the ethoheptazine group 16 per cent answered 
‘yes,’’ as compared to 26.6 per cent in the codeine group. 
A further check of the information sheets disclosed that the answers to 
hird question were correlated to the various side effects experienced by 
patients and not based upon the pain-relieving qualities of the particular 


MARY 

As far as the postoperative pain-relieving qualities of ethoheptazine citrate 
, acetylsalicylic acid and codeine and acetylsalicylic acid examined in this 
ly are concerned, there was no appreciable difference. It was found that 
ethoheptazine citrate and acetylsalicylic acid tablets compared favorably 
1, one codeine and acetylsalicylic acid tablet for the relief of postoperative 
n from oral surgical procedures in the dosages used in this investigation. 
There were very few side effects from ethoheptazine citrate and acetyl- 

ilicylie acid as compared to codeine and acetylsalicylic acid. 


Ethoheptazine citrate in combination with acetylsalicylic acid (Zactirin) 
appears to be an excellent nonnarcotie analgesic for the relief of postoperative 
pain from dental oral surgical procedures for the ambulatory patient in a pain 


range from moderate to moderately severe. 
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ORAL ROENTGENOLOGY 


ROENTGENOGRAPHIC MANIFESTATIONS OF 
OSSEOUS CHANGES IN THE JAWS 


E. Cheraskin, M.D., D.M.D., Birmingham, Ala. 


INTRODUCTION 
bes roentgenographic reflections of osseous changes are the direct result of 

the degree of bone mineralization.’ * The amount of mineralization (that is, 
the concentration of calcium salts) present in bone tissue at any one moment is 
a funetion of the simultaneous interplay of factors which are contributing to 
hone formation and bone resorption. Consequently, consideration must first be 
given to the conditions which produce normal bone tissue. 


NORMAL BONE TISSUE 


Under physiologic conditions, bone tissue is constantly being formed and 


destroyed. Ilence, two mechanisms are operating in parallel (Fig. 1). 

Bone formation, also called osteogenesis, takes place in two phases. First, 
an organic matrix consisting of collagen and mucopolysaccharides is formed. 
Next, this organic stroma is modified by molecular rearrangement and miner- 
alization. From a chemical standpoint, the mucopolysaccharides are conjugated 
with calcium salts arranged in the form of hexagonal erystals.*: * 

Bone resorption, in the light of present information, is due to the action of 
highly differentiated cells, the so-called osteoclasts.” * Unlike bone formation 
which occurs in two stages, bone destruction is an all-or-none process during 
which there is removal of both the organic and inorganie components of bone 
tissue. Hence, such terms as demineralization and decalcification of bone are in- 
correct, since they imply the extraction of the calcium salts without removal 
of the organic matrix. 

Throughout the life of bone tissues in the adult human being there are 
constant, simultaneous, and more or less equal bone formation and bone re- 
sorption. From a roentgenographic standpoint, the bone tissue (Fig. 2) is 

From the Section on Oral Medicine, 
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There are areas of relative roent- 


sented by a series of blacks to whites. 
ueeney (for example, cancellous bone and periodontal membrane) and 
regions of relative roentgenopacity (for example, lamina dura and alveolar 
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normal 
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Mechanism of physiologic bone formation and bone resorption. 


Fig. 2.—Roentgenogram of normal bone. 


PATHOLOGIC BONE TISSUE 
It becomes readily apparent, even from this simple explanation of normal 


hone tissue, that disturbances in the osseous mechanism can occur in either the 


ormation or the destruction of bone (Fig. 3). 


A. Underproduction of bone (roentgenolucent ) 


1. Reduced bone formation 

a. Reduced matrix formation 

b. Reduced matrix mineralization 
2. Increased bone resorption 


B. Overproduction of bone (roentgenopaque) 


1. Inereased bone formation 
a. Inereased matrix formation 
2. Decreased bone resorption 


pathosis. 


3.—Roentgenographic analysis of jaw 
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All or part of a bone may show evidence of underproduction or overp 
duction. The former will appear as a roentgenolucent shadow; the latter w | 
be roentgenopaque. 

Roentgenolucency, in turn, may be the result of reduced bone formation 
inereased bone resorption. Finally, a reduction in the formation of bone m 
stem from impairment in one of two mechanisms. There is the possibility of i 
duced development of the osteoid matrix or a normal matrix may never becoi 
properly mineralized. Whatever the mechanism, the end result is a roentgen .- 
lucent shadow. 

On the other hand, an overproduction of bone tissue may arise in one of 
two ways. First, there is a mechanism which leads to an increase in matrix 
which subsequently becomes mineralized. The other possibility is a decrease in 
bone resorption. Whatever the mechanism, the end result is a roentgenopaque 


shadow. 


ROENTGENOLUCENT SHADOWS 

Roentgenolucent shadows are always the result of (1) reduced bone forma- 
tion due to a decrease in matrix development or lack of matrix mineralization 
or (2) inereased bone resorption. These are the basic mechanisms. However, 
the observed roentgenographie picture will be the result of modifications of these 
basic processes. For example, the picture will vary in accordance with whether 
the pattern is generalized or localized in one of the jawbones, whether the lesion 
is clearly delimited or ill defined, whether the mandible or the maxilla is impli- 
cated, and whether or not local irritating factors are operative.*"'° 


normal 
matrix 
mineralization 











osteoporosis 


roentgenclucent 
bone 











normal bone resorption 











bone formation < bone resorption 


Fig. 4.—Mechanism of osteoporosis. 


Roentgenolucent lesions due to a defect in matrix formation: Reduced 
matrix formation, in the presence of normal mineralization of the matrix which 
is being formed and in the presence of normal bone resorption, will produce 
roentgenolucent shadows (Fig. 4). The roentgenographie appearance is re- 
ferred to as osteoporosis. Osteoporosis is due to one of three things (Fig. 5): 
(1) a disturbance in the osteoblasts which form the osteoid matrix, (2) a matrix 
defect itself, and (3) idiopathie causes. 
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The normal stimuli to the osteoblasts are stresses and strains. Immobiliza- 
of a part of the skeleton for any reason (for example, plaster cast, inter- 
illary jaw fixation, or neurologic or muscular disease) leads to decreased 
oblastie activity. Thus, with an inadequate osteoid matrix, total mineraliza- 
of that area is reduced. The end result is a roentgenolucent picture. The 
ortanee of disuse atrophy has been convincingly shown in a study of four 
thy young men who were immobilized in bed by means of plaster casts for 
weeks.*? 7 During this interval, these subjects lost 9 to 24 grams of calcium, 

ch is equivalent to 1 to 2 per cent of total body calcium. 


1. Disturbance in the Osteoblasts 
a. Lack of stress and strain 
(disuse atrophy) 
b. Estrogen deficiency 
(climacteric, congenital hypoestrinism ) 
ce. Congenital osteoblastic defect 
(osteogenesis imperfecta) 
. Matrix defect 
a. Androgen deficiency 
(eunuchoidism, senile osteoporosis) 
b. Nutrition deficiency 
(protein, ascorbic acid, Cushing’s syndrome, alarm syndrome, 
hyperthyroidism, diabetes mellitus) 
3. Unknown defect 
a. Acromegaly, idiopathic osteoporosis 


bo 


Causes for roentgenolucent shadows = to a defect in matrix formation (osteoporo- 
S18). 

Osteoporosis may be present in all of the skeleton, generalized in a particular 
hone, or oeeur only in a portion of a single bone. Osteoporosis of the entire 
mandible and/or maxilla without other bone involvement is rare except in 
isolated eases (e.g., intermaxillary jaw immobilization). However, osteoporosis 
of the jaws as part of a systemic skeletal problem is frequently encountered. 

CASE 1.—Fig. 6 shows the markedly atrophic hands of a patient with scleroderma!s 14 

approximately fourteen years’ duration. Fig. 7 demonstrates the marked osteoporosis of 





Vig. 6.—Immobile hands of a patient with scleroderma. 
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Fig. 7 Fig. 8. 
; 
Fig. 9. t 
Fig. 7.—Hand roentgenogram of a patient with scleroderma showing osteoporosis. f 


Fig. 8.—Clinical picture of a patient with scleroderma showing difficulty in opening 


mouth. 
Fig. 9. toentgenogram of a patient with scleroderma showing osteoporosis. , 











12 OSSEOUS CHANGES IN JAWS 447 
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Jhalanges and the carpal and metacarpal bones due, in part, to the disuse atrophy. Fig. 
ws the rigid facial skin and points up the difficulty which the patient had opening 
losing her mouth. Finally, Fig. 9 demonstrates the obvious roentgenolucent reflections 
It is generally agreed that several factors operate to produce 


steoporosis of the jaws. 
However, the pertinent point here is that the 


porosis in such stress disorders. 


porosis is the result of a disturbance in matrix formation and that disuse atrophy is 


of the important causes. 


Fig. 10. 





Fig. 11. 
Fig. 10.—Periapical roentgenogram of a _ patient who wears a partial denture. The 
lenture is tooth borne on one side. The large trabecular spaces (indicating osteoporosis) 
are probably due to lack of stimulation of the subjacent bone (disuse atrophy). 
; Fig. 11.—Periapical roentgenogram of a patient who wears a partial denture The 
denture is tissue borne on one side. The small trabecular spaces should be compared with 
those in Fig. 10 from the same patient. 


CASE 2.—Osteoporosis due to a lack of physiologic stresses and strains may be confined 
to a portion of a single bone. Fig. 10 shows a periapical projection of an area of the left 
mandible where a tooth-borne prosthesis is worn with little if any stress exerted to the under- 
lying bone. The trabeculae are widely spaced and the dominant feature is relative roent- 
genolucency. In contrast, Fig. 11 shows a periapical view of the opposite side of the arch, 
taken under the very same roentgenographic standards, where a free-end saddle prosthetic 
appliance is worn. Here there are very obvious stresses and strains to the subjacent bone. 
The roentgénogram discloses a much more dense trabecular pattern with greater mineraliza- 


tion leading to greater roentgenopacity. 


lime does not permit a detailed discussion of the many reasons for failure 
of the matrix to develop physiologically (Fig. 5). It is enough to say merely 
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that a deficiency of any one or a combination of the ingredients necessary ‘o 
make matrix will produce osteoporosis. Thus, a gonadal deficiency will eau-e 
osteoporosis. The changes which accompany the climacteric are often subtle ar: 
sometimes difficult to identify." '* Tlowever, when hypogonadism oceurs 
abruptly or at a time other than in the autumnal vears, the osteoporotic patter 
is clearly evident.'*'* Other causes include malnutrition in the form of a dv- 
ficiency of protein or ascorbic acid,’® *° thyrotoxicosis,*": ** congenital osteoblast iv 


defects, as in osteogenesis imperfecta,** ** and finally idiopathic osteoporosis, 
Roentgenolucent lesions due to a defect in matrix mineralization: Oste 
malacia is a disorder of bone tissue caused by failure of calcium salts to be co 
jugated with the mucopolysaccharides and properly and promptly deposited in 
the osteoid matrix (Fig. 3). This mechanism is graphically depicted in Fig. 12, 
which shows the normal osteoid matrix formation and normal bone resorption. 


reduced 
matrix 
mineralization 


























bone formation < bone resorption 


Fig. 12.—Mechanism of osteomalacia. 


The basic difficulty is one of mineralization. Osteomalacia may be due to one of 
four reasons (Fig. 13): (1) lack of intake or failure of utilization of vitamin 
D,** ?° (2) renal acidosis,*” ** (3) idiopathic loss of calcium in the urine, and 
(4) the transitional period of hyperparathyroidism after parathyroidectomy. 
1. Vitamin D deficiency 
a. Dietary vitamin D lack 
b. Vitamin D resistance 
c. Steatorrhea 
. Renal acidosis 
. Idiopathic hypercalciuria 
. Transitional period of hyperparathyroidism after parathyroidectomy 
Fig. 13.—Causes for roentgenolucent shadows due to a defect in matrix mineralization (osteo- 
malacia ). 

Case 3.—Fig. 14 shows the roentgenogram of the wrist of a 13-year-old boy with 
rickets. The characteristic cupping at the distal ends of the radius and ulna29 are compared 
with the lack of cupping in the wrist of a nonrachitie 13-year-old child. Fig. 15 depicts the 
relative roentgenolucency of the mandible due to a lack of physiologic mineralization in 
the presence of normal matrix formation. 


Roentgenolucent lesions due to increased bone resorption: Roentgenolucent 
shadows may also be due to accelerated bone resorption in the presence of normal 
bone formation (Fig. 3). This mechanism is depicted graphically in Fig. 16. 
The classical, but uncommon, example is primary hyperparathyroidism, also 
called osteitis, fibrosa cystica generalisata, which is caused by a parathyroid 
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Fig. 14.—Roentgenographic comparison of a normal wrist (left) and a rachitic wrist (right) 
in two 13-year-old boys. 








ig. 15 Periapical roentgenogram of a 13-year-old rachitic child showing osteomalacia. 
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Fig. 16.—Mechanism of osteitis fibrosa. 
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adenoma or hyperplasia of parathyroid tissue.*” *! However, there are many 
other, more common disorders characterized by increased bone resorption. So 
of these are systemic, while others are localized. Included in this group, f 
example, are multiple myeloma,** ** metastases of malignant neoplasms,** * a1 
even localized areas of infection** *7 encountered with periapical infection. 


CASE 4.—A 38-year-old man had a “mole” removed from his back five years previous 
Biopsy proved it to be a melanoma.3s, 39 When the patient was last seen, five years after 
moval of the lesion from the back, 132 metastatic lesions could be counted in the skin al 


Fig. 17. 


Fig. 19. 


Fig. 17.—Patient with melanoma and 132 palpable metastatic nodules. 
Fig. 18.—Osteitis fibrosa secondary to melanoma metastasis causing loose teeth. 
Fig. 19.—Osteitis fibrosa secondary to melanoma metastatic causing loose teeth. 
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17). However, he was referred to the dental clinic because of tenderness and looseness 
e lower anterior teeth. The roentgenolucent shadows apparent in the periapical (Fig. 


nd ocelusal projections (Fig. 19) represent metastatic lesions. These roentgenolucent 
A] s £ 


ys are due to aecelerated bone destruction in the presence of normal bone formation. 
Case 5.—Fig. 20 shows well-defined roentgenolucent shadows in the mandible. Fig. 21 

underseores the fact that they are multiple. This type of roentgenolucent lesion 
© due to a number of systemic and local causes. However, Fig. 22 shows a similar 
ied-out lesion in the skull, characteristic of multiple myeloma. Of importance to this 
ssion is the fact that such lesions are the result of invasion of tumorous tissue lead- 
o increased bone resorption in the presence of normal bone formation. 


Fig. 20. 


Fig. 21. 


Fig. 20.—Osteitis fibrosa secondary to multiple myeloma. 
Fig. 21.—Osteitis fibrosa secondary to multiple myeloma. 


All of the eases shown thus far have one common denominator. The roent- 
venolucent lesions are the result of (1) a decrease in the formation of osteoid 
matrix, (2) a reduction in the physiologic mineralization of normal matrix, or 

increased bone resorption. 
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ROENTGENOPAQUE SHADOWS 


Roentgenopaque lesions, like roentgenolucent ones, are the result of a d 
turbance in either bone formation or bone resorption. Whatever the mechanis: 
the roentgenographie picture is termed osteosclerosis. 


Fig. 22.—Typical punched-out skull lesion suggestive of multiple myeloma. 


Roentgenopaque lesions due to increased bone formation: Mice treated with 
estrogens show evidence of a generalized overproduction of osteoid matrix, 
probably the result of osteoblastic stimulation. The exuberant matrix is 
mineralized. The end result, not due to hypermineralization but rather to 
physiologic mineralization of overabundant matrix, is a generalized roent- 
genopaque skeleton.*® There is no human counterpart of such generalized 
roentgenopacity due to increased matrix formation. However, this very same 
mechanism can and does operate in man within a circumscribed segment of bone 
tissue. Thus, it is possible to observe in the human being an area of well- 
delimited roentgenopacity due to an overproduction of osteoid matrix (Fig. 23). 
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Case 6.—Fig. 24 shows a typical roentgenographic picture of an osteoma4!, 42 of the 
ible. This pattern of a benign bone-forming neoplasm is due to an overproduction of 


d matrix and the normal mineralization of this osteoid frame. 
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Toentgenopaque 
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bone formation > bone resorption 


Fig. 23.—Mechanism of osteosclerosis due to increased matrix formation. 


Roentgenopaque lesions due to decreased bone resorption: Finally, roent- 
nopacity may be the result of decreased bone resorption in the presence of 
normal matrix formation and physiologie mineralization (Fig. 25). This is 
classically shown in osteopetrosis, also called Albers-Schénberg or marble bone 
disease.** #4 In this particular developmental disorder, osteoclastic activity is 
reduced although normal bone formation is present. 


Fig. 24.—Osteoma demonstrating osteosclerosis. 


This same mechanism may operate locally. A classic example of stomatologic 
port is the separation of a bone fragment from the neighboring bone and 
ood supply. The roentgenopaque area is called a sequestrum, which is a section 

necrotic, highly mineralized bone associated with chronie suppurative osteo- 


clitis.4% #6 
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ROENTGENOLUCENT-ROENTGENOPAQUE SHADOWS 

The story thus far described is simple—in fact, it is too simple. From th 
discussion, one might gather, that osseous changes are simply the result of 
disturbance which occurs in a single meehanism while the others continue in 
physiologic fashion, Actually, the pathophysiologic sequence of events in osseoi 
disease is more complex. It follows that the roentgenographic picture will als 
be more complicated. 





normal normal 
matrix 
formation mineralization 





osteosclerosis 


roentgenopaque 
bone 











( decreased bone resorption 


bone formation > bone resorption 


Fig. 25.—Mechanism of osteosclerosis due to decreased bone resorption. 
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26.—Mechanism of roentgenolucent (osteitis fibrosa)—roentgenopaque (osteosclerosis) 


bone. 

In many instances, the pattern observed in the roentgenogram is charac- 
terized by some areas which are roentgenolucent and other regions which are 
relatively roentgenopaque. This type of roentgenographie pattern usually sig- 
nifies a primary process of chronic bone destruction. It should be recalled that 
bone resorption per se is a stimulus to bone formation. Hence, it is not unusual 
to find roentgenolucent areas indicative of increased bone resorption and, close 
to these, other roentgenopaque areas representing compensatory osteoid matrix 
formation and mineralization. This mechanism is graphically portrayed in Fig. 
26. 

CASE 7.—Fig. 27 shows the characteristic roentgenographie lesions of Paget’s disease 
of bone.47,48 There are roentgenolucent areas intermingled with other roentgenopaque areas. 





OSSEOUS CHANGES IN JAWS 455 


increased bone resorption is the primary process. This accounts for the roent- 
However, the irritant is of low-grade intensity. This is a stimulus 


The end result is compensatory osteoid matrix formation 


lly, 
icent shadows. 
preased osteoblastic action. 
nineralization, represented in the roentgenogram by the roentgenopaque areas 


‘ 


Fig. 2 


Fig. 28. 
Fig. 27 Paget's disease of bone. 


Fig. 28 Chronic osteomyelitis. 


.—The mechanism just described is a common one and occurs in many systemic 
This same sequence of events may be found in local disorders confined to a por- 
Usually, the basic process is a low-grade infection or mechanical 

Fig. 28 shows a 


CASE 8 
sorders, 


n of a single bone. 
uma. This is the stimulus which sets off compensatory bone formation. 


ical example of intermingled roentgenolucent and roentgenopaque areas in a person with 


nic suppurative osteomyelitis. 
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SUMMARY 


1. Bone tissue, under physiologic conditions, is the result of an interpl: 
of two mechanisms: (a) bone formation and (b) bone resorption. 

2. Bone formation actually oceurs in two phases: (a) the formation of ; 
osteoid matrix and (b) matrix mineralization. 

3. Bone resorption is an all-or-none phenomenon characterized by remov: 
of both the organic and the inorganie components of bone. 

4. Pathologic bone tissue is the result of a disturbance in either bor 
formation or bone resorption, 

5. Roentgenolucent shadows are due to (a) decreased osteoid matrix form: 
tion, (b) deereased mineralization of the osteoid frame, or (3) inereased bon 
resorption. 

6. Osteoporosis may be defined as a roengenolucent shadow due to a decreas: 
in osteoid matrix formation. 

7. Osteomalacia is defined as a roentgenolucent shadow, the result of an 
interference with physiologic mineralization. 

8. Osteitis fibrosa is defined as a roentgenolucent shadow caused by an in- 
crease in bone resorption. 

9. Roentgenopaque shadows, referred to as osteosclerosis, are caused by an 
inerease in the formation of osteoid matrix or a decrease in bone resorption. 

10. Many disorders are characterized by a basic process of increased bone 
resorption with superimposed secondary and compensatory bone formation. 


11. Roentgenolucent, roentgenopaque, and roentgenolucent-roentgenopaque 
shadows may be part of generalized skeletal disease, confined to a single bone, or 
restricted to only a small portion of one bone. 
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Pp LATE CONTOUR AS A LIMITING FACTOR IN INTRAORAL 
x {AY TECHNIQUE 


. H. Barr, D.D.S., B.Sc.Dent.,* and Poul Groen, D.M.D.,** 


Boston, Mass. 


“ne contour of the palate was studied to determine objectively the optimum 
‘| positions for the placement of x-ray films for periapical views of the 
<illa and to re-examine the suitability of the film sizes and shapes available 
this purpose. 

Maxillary casts were prepared from alginate impressions of 100 men and 
50 women, each of whom had a full complement of upper teeth (except for 
the third molar) on at least one side of the mouth. With a specially con- 
strueted device (Fig. 1), the casts were positioned on a clasp surveyor model 
stand so that the occlusal plane was oriented horizontally. For purposes of 
this study, the occlusal plane was derived from the incisal extremities of the 
central ineisors and the tip of the mesiolingual cusp of each of the first molars. 
A clasp surveyor, equipped with a cutting stylus, was then used to seribe con- 
tour lines around the palate area at intervals of 2 mm. vertically from the 
occlusal plane (Fig. 2). After the scribed lines were penciled over, the casts 
were photographed vertically from a constant 43 em. distance beside a milli- 
meter seale at the level of the occlusal plane (Fig. 3). Enlarged prints were 
prepared from the negatives and used as the basis for deriving the palate 
height, at any given location, in relation to the occlusal plane. 

Mean values were computed for measurements of palate height obtained 
at intervals along the horizontal directions of various x-ray projections (Table 
[ and Fig. 4) through the points at which the ends of the straight portions 
of film paeket edges (Table IA) would contact the palate when positioned 
for exposure at varying distances behind individual teeth (Tables II and IIT). 
The x-ray projections studied were those involved in each of several com- 
monly used or potentially useful combinations of film size and area coverage. 
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Presented before the annual meeting of the International Association for Dental Re- 
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**Research Fellow, Division of Oral Diagnosis, Tufts University School of Dental Medi- 


459 





Fig. 1.—Device for horizontal orientation of the occlusal plane of cast on model stand of 
clasp surveyor. 


Fig. 2.—Scribing of contour lines around the palate at 2 mm. intervals vertically from the 
occlusal plane, using clasp surveyor equipped with steel point. 





Saiiiiesishsasanee es 


Fig. 


Fig. 








3.—Enlarged photograph 


4.—Diagram of the x-ray 


‘entral incisors, standard-size film. 
teral-cuspid, standard-size film. 
narrow film. 7, Premolars 
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(magnification, Xx1.5) 
ile attached at level of the occlusal plane. This scale 
the photograph. 
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a scribed cast with millimeter 
used for all measurements made 





projections studied: 
8, Central and lateral 
Cuspid, narrow film. 
and first molar, standard-size 
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Central incisors, narrow film. 2, 


incisors, narrow film. 4. Central- 
6, Cuspid (mesial oblique ap- 
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The findings were applied to the reproduction of palate configurations on sea 
drawings (for example, see Fig. 5) properly related to (1) the level of t 
oeclusal plane and (2) the location of teeth to be depicted on the film, their 
length® '° and angle of inclination® * °° being reproduced according to the b« 


available data. 


TABLE I. TECHNICAL DETAILS OF PROJECTIONS FOR MAXILLARY INTRAORAL RADIOGRAPH\ 








HORIZONTAL | 
ANGULA- | 
eoxcr | VERTICAL ANGULATION 





FILM EDGE BEAM TO | ASSUMED FILM-TO- VERTICAL 
PROJECTION REFERENCE IN CONTACT OUTER TOOTH IN- TOOTH ANGLE OF 


NUMBER AND SIZE OF WITH TOOTH | CLINATION | ANGLE X-RAY BEAM 
REGION COVERED FILM | PALATE SURFACES (DEGREES ) | (DEGREES ) ( DEGREES ) 








Central incisors #0 #1 Short Direct* 25 Parallel 
Central incisors #0 #1 Short Direct* 25 15 


Central incisors #2 Short Direct* 25 Parallel 
Central incisors #2 Short Direct* 25 15 


95 


Central and lateral #0 #1 Short Direct* 25 arallel 
incisors 

Central and lateral #0 #1 Short Direct* é 15 
incisors 


Central incisor- HS Short Direct* 3! Parallel 
lateral incisor- 
cuspid 

Central incisor- iS Short Direct* 2% 15 
lateral incisor- 
cuspid 


Cuspid Short Direct* Parallel 
Cuspid Short Direct* 20 


Cuspid Short Mesial Parallel 
oblique 
Cuspid Short 10 degrees 15 


Premolars-first , Long Direct* 15 Parallel 
molar 

Premolars-first r Long Direct* 15 20 
molar 


-A Molars ‘ Long Distal 15 Parallel 
oblique 
8-B Molars Long 15 degrees 15 10 25 





Note: For “B” series of projections, angulations in the last two columns were determined after 
scale drawings had been prepared from data in Tables II and III and tested for film placement at the 
minimum angle providing optimum periapical view. 

*At 90 degrees to a line through the cusps of the teeth being radiographed. 


TABLE I[4. DIMENSIONS OF INTRAORAL X-RAY FILMS 











#0 SIZE #1 SIZE #2 SIZE 
(NARROW ) (LONG NARROW ) (STANDARD ) 
(MM.) (MM.) (MM.) 





Over-all dimensions 22 x 35 24 x 40 32 x 42 
Straight (contact) portion of 

short edge 16 16 22 
Straight (contact) portion of 

long edge 32 
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TABLE IIT. MEAN VALUES FOR PALATE HEIGHT AT INTERVALS ALONG LINES OF X-RAY PROJECT: 
FOR THE MAXILLARY POSTERIOR TEETH 


OPPOSITE | LINGUAL. | LINGUAL ~ ‘MESIO-  O] 
| 
| 
' 


CUSP TIP LINGUAL 
OF SECOND | CUSP TIP OF | con 
PREMOLAR | FIRST MOLAR | FIRS 
M r | uw | Fl] mM 


REFERENCE POINTS MESIAL CON- CUSP TIP* 

(ON BASE LINE DRAWN TACT OF FIRST OF FIRST 

THROUGH LINGUAL CUSPS) PREMOLAR PREMOLAR 

Sex M | F ] F 
Distance along base line from 
mesial contact of first pre- 

molar (mm. ) 10.48 9.96 18.27 17.56 24.86 24,00 


Distance from base line to mid- 
line of palate (mm.) 

Palate height (mm.) at indicated 
intervals along lines of x-ray 
projection at right angles to 
base line: 


18.82 17.90 21.31 20.56 23.42 29.48 


— — — 9.66 8.30 98 10.36 13.37 11.80 
mm. before midline 6.72 8.92 7.62 12.44 10.80 8 13.54 15.51 14.20 
mm. before midline 8.30 10.99 9.96 15.14 13.90 7.12 16.12 17.20 16.02 
mm. before midline 10.02. 13.13 12.44 17.82 16.94 8.92 17.98 18.48 17.32 
mm. before midline 11.84 15.16 14.88 19.25 18.42 9.99 18.84 19.25 18.08 
mm. before midline 13.66 16.54 16.22 20.17 ¢ | 20.33 19.14 19.85 18.36 
17.36 16.82 20.54 19.10 | 20.59 19.16 20.02 18.42 


mm. before midline 


Smoove 


toe 


mm. before midline 


midline 17.69 17.04 20.59 19.18 20.69 19.06 20.01 18.18 


> 
a 


17.91 17.42 20.58 19.26 , 20.56 19.06 19.78 17.90 
mm. beyend midline 17.92 17.60 20. 19.14 | 20.27 18.82 19.33 17.62 
mm. beyond midline f 5. 17.51 17.22 19.89 18.96 19.82 18.34 18.50 16.88 
mm. beyond midline 3. 16.44 15.92 18.82 17.74.,18.77 17.44 17.55 16.06 
mm. beyond midline 2.5 2. 14.65 13.80 17. 15.66 || 17.38 15.88 16.37 14.66 
mm. beyond midline 6. 9.98 12.47 11.32 14.92 13.44 || 15.65 14.10 14.82 13.24 
12.5 10.80 | 13.638 11.82 13.01 11.24 

11.24 9.56 — -- 


mm. beyond midline 


CaaHio 


mm. beyond midline 8.! 8. 10.31 9.28 
mm. beyond midline — — 981 8.46 


*Reference point for projections #7A and 7B (see Table 1). 
*Reference point for projections #8A and 8B (see Table 1). 
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On each of these drawings, possible film positions were tested to ascertain 
the minimum object-film distances at which, if possible, 3 mm, or more of peri- 
apical view could be expected in better than 80 per cent of the cases. With a 
standard deviation of between 2.5 and 3.0 mm. for the palate height values 
obtained, this called for between 5.5 and 6.0 mm. of periapical view, on the 
basis of mean values, in order to satisfy the above requirements, The film 
positions tested were for radiation directed in the vertical plane (1) at right 
series of 


” 


angles to films placed parallel to the long axis of the teeth’ ® (“A 
projections) and (2) at right angles to films placed at the minimum angle to 
the tooth necessary to assure the desired 3 mm. or more of periapical view' 
(‘‘B”’ series of projections). 

The latter series was introduced as the most desirable alternative to 
parallel film placement where the former would not permit adequate peri- 
apical view. Provided that the film-to-tooth angle was within 20 degrees, the 
image was found, somewhat surprisingly, to be superior in terms of dimensional 
accuracy. Detailed findings for the conventional ‘‘bisecting-angle’’ technique 
are not reported in this study because of the extremely unfavorable orientation 
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Fig. 6. 
Fig. 5.—Midline projection for the central incisors, using narrow film. 
Projection A, X-ray beam at 90 degrees to film placed parallel to long axes of the teeth. 


Projection B, X-ray beam at 90 degrees to film positioned at 15 degrees to long axes of 


the teeth. 
using standard-size film. 


Fig. 6.—Midline projection for the central incisors, 

Projection A, X-ray beam at 90 degrees to film placed parallel to long axes of the teeth. 

Projection B, X-ray beam at 90 degrees to film positioned at 15 degrees to long axes of 
he teeth. 
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of struetures which inevitably results when the incisal or occlusal film edg 
are positioned in contact with the teeth. 

The direction of radiation in the vertical plane was reproduced accordii 
to a 16 ineh anode-film distance, with the center of the beam directed to t! 
midpoint of the long axis of the tooth concerned. Palate configurations we: 
shown for both male and female subjects. Positioning for both standard-si: 
and narrow films is reported in the anterior segment of the maxilla. 

Fig. 5 indicates the optimum placement for narrow films in the midline « 
central incisor area. Fig. 6 illustrates the positioning of a standard-size fill 
across the midline, with an increased object-film distance which would adversel 


affect image sharpness. 

Fig. 7 shows the central incisor-lateral incisor projection using narrow film 
Adequate periapical view is assured for most cases only when the film is placed 
at an angle of 15 degrees to the tooth, although in men some periapical view is 


probable with parallel film placement. 

The widely used central incisor-lateral incisor-cuspid projection onto 
standard-size film (Fig. 8) does not appear in a favorable light. It is obvious 
that no periapical view is possible without excessive angulation and its un- 
desirable consequences. The narrow film, covering an area limited to the central 
and lateral incisors, is clearly to be preferred. 

This calls for separate visualization of the cuspid tooth on an additional 
narrow film. An acceptable view appears unlikely when parallel film place- 
ment is used (Fig. 9), for even with an angle of 20 degrees between film and 
tooth, only limited periapical area will be depicted. However, with the use of 
a moderately oblique approach from 10 degrees mesially (Fig. 10), a satisfae- 
tory result seems assured for this situation. 

In testing film packet positions for exposure in the posterior region, the 
ruling limitation consistently proved to be the anterior corner of the film 
contact edge. The more anterior of two premolar and molar views usually 
employed poses the greater technical problem by reason of the decreasing 
palate height medial to the first premolars. An acceptable solution to the 
problem, as illustrated (Fig. 11), appears possible only if the film is positioned 
at an angle of 15 degrees to the long axes of the posterior teeth. Insignificant 
advantage was found to accrue from the adoption of a mesial oblique approach 
(not illustrated). 

In the molar region (Fig. 12), in the case of either a direct or a distal 
oblique approach, true parallel film placement too often may result in in- 
adequate visualization of the periapical area. Film placement at an angle of 
only 10 degrees to the tooth, contacting the palate just beyond the midline, 
appears satisfactory at first sight. However, previous work by Stephens and 
one of the present authors® suggests that a direct approach, at right angles to 
the line of the molar teeth in the horizontal plane, will call for some com- 
promise in the angulation of the x-ray beam to avoid superimposition of the 
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Fig. 8. 
Fig. 7.—Projection for view of central and lateral incisors, using narrow film. 
1, X-ray beam at 90 degrees to film placed parallel to long axes of the teeth. 


Projection 
X-ray beam at 90 degrees to film positioned at 15 degrees to long axes of 


Projection B, 
teeth. 

Fig. 8. 
Projection / 


-Projection for central incisor-lateral incisor-cuspid view, using standard-size film. 
4, X-ray beam at 90 degrees to film placed parallel to long axes of the teeth. 
RI aaaaes B, X-ray beam at 90 degrees to film positioned at 15 degrees to long axes of 
eeth, 
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Fig. 10. 


Fig. 9.—Projection for cuspid tooth, using narrow film. 

Projection A, X-ray beam at 90 degrees to film placed parallel to long axis of the tooth. 

Projection B, X-ray beam at 90 degrees to film positioned at 20 degrees to long axis 
of the tooth. 

Fig. 10.—Projection for cuspid tooth, using mesial-oblique approach (10 degrees) and 
narrow film. 

Projection A, X-ray beam at 90 degrees to film placed parallel to long axis of the tooth. 

Projection B, X-ray beam at 90 degrees to film positioned at 15 degrees to long axis of 
the tooth. 





PALATE CONTOUR AS LIMITING FACTOR 


Fig. 11. 
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Fig. 12. 


Fig. 11.—Projection for premolars and first molars, using standard-size film. 

Projection A, X-ray beam at 90 degrees to film placed parallel to long axes of the teeth. 
on B, X-ray beam at 90 degrees to film positioned at 20 degrees to long axes of 
eetn, 

Fig. 12.—Projection for molars, using standard-size films and either a direct or a distal- 
que (15 degrees) approach. 

Projection A, X-ray beam at 90 degrees to film placed parallel to long axes of the teeth. 


Projection B, X-ray beam at 90 degrees to film positioned at 10 degrees to long axes of 
teeth. 
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malar bone over the periapical area. Film placement at rather less than t! 
10 degree film-to-tooth angle illustrated (say, 5 degrees) may prove to be t! 
most satisfactory arrangement possible for this situation. It is enhanced by : 
distal oblique approach in the horizontal plane. 

Examination of film packet sizes and shapes, in relation to how clos: 
the edges conform to palate contours when positioned, reveals that little use/ 
modification can be suggested (Fig. 13). In the anterior region the pala 
configuration illustrated (Fig. 13, right) is that for one of the locations mor: 
critical for film positioning (central incisor-lateral incisor projection), an 
against this the outline of a film packet is indicated. It may be considere:| 
worth while, in the interests of periapical visualization in the central part o/ 
the contact edge of the film, to produce narrow films with a crescent-shaped 
contact on one end; this would entail little modification of currently availab|: 


viewing mounts. 
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Fig. 13.—Left: Edge of standard-size film related to palate contours (solid lines) at 
midline (X) and 5 mm. to either side of it (Y) when positioned for radiography of premolars 
and first molars. 

Right: Edge of narrow film related to palate contours (solid lines) at 24 mm. 
mm. behind the teeth, when positioned for central-lateral projection. 


and 25 


Configuration of the palate vault in the area contacted by posterior films 
was studied along the midline and 5 mm. to either side of the midline (Table 
IV). In Fig. 13 (left), on the basis of these data, palate configuration along the 
midline (X) and 5 mm. to each side of it (Y) suggests that redesign of the 
outline of standard-size films would not contribute toward any useful refinement 
in intraoral technique for radiography of the upper posterior teeth. 
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MEASUREMENTS* OF PALATE HEIGHT ALONG THE MIDLINE AND 5 MM. EACH SIDE 
OF MIDLINE 


MALES (N = 100) FEMALES (N = 50) 

5 MM. 35MM. | oMM. 5 MM. 
BEFORE | AT BEYOND | BEFORE AT | BEYOND 
MIDLINE | MIDLINE MIDLINE | MIDLINE MIDLINE | MIDLINE 

premolar—mesial 12. 15.3 15.2 12.3 15.2 15.2 

tact point 

premolar—tip of 15. 17.7 17.7 15.3 17.0 

gual cusp 

d premolar—tip of 19.5 20.6 20.1 18.6 19.2 

gual eusp 

molar—tip of 20.2 20.7 20.0 18.9 19.1 

siolingual cusp 

molar—distal 19.3 20.0 18.8 18.2 18,2 

tact point 














All measuréments are from a base line through the lingual cusp tips, at right angles 
base line through the points indicated (see also Fig. 13, left). 
USSION 
There is clear confirmation that projection of the x-ray beam at right 
eles to films placed parallel to the long axes of the teeth offers virtually 
rreet orientation of all structures depicted. Surprisingly, however, this in- 


ANALYSIS OF FINDINGS FOR PROJECTIONS USED IN MAXILLARY INTRAORAL ROENTGENOGRAPHY 





| EXTENT OF 
POSTERO- 
aueenenn LONGITUDINAL 
waner* DISTORTION | GEOMETRIC UNSHARPNESS (MM.) 





REGION PROJECTION | YOND ROOT | LENGTH | LENGTH | (PER TO | UNSHARP- 
COVERED NO. ENDS ) (MM.)**| (MM.) CENT) | FILM 
entral incisors 1-A 3 2 24 10 21 ~ 0.005 21 0.005 
1-B 3 25 22 = 9 0.002 15 0.004 
0 : 25 15 29 0.008 29 0.008 
22 13 0.003 19 0.005 


(MM.BE- | TOOTH IMAGE | ERROR | CROWN | CROWN APEX ROOT 
TO UNSHARP- 
| NESSt | FILM NESSt 








entral incisor 3-A 2 23} é 20} 0.005 20} 0.005 
and lateral 3- é 2% 22t 9t 0.002 15} 0.004 


neisor 


entral incisor, 4-2 (minus 10) 24t 0.006 
lateral incisor, 4- (minus 3) 2 28§ 0.006 0.008 
ind cuspid 


ispid D-2 (minus 7 ) 7 0.904 
27 0.003 22 0.006 
(minus 3) 2 29 0.006 : 0.006 
3 27 28 0.004 2 0.005 


remolars and “J (minus 3) | 23]| | 0.004 0.004 
first molar . 3 22] 0.003 0.004 


lolars 8-A (minus 1) 227 237 0.006 2] 0.006 
-B 3 2 217 | 0.004 217 0.005 











*Assured in 83 per cent of cases. 
**From G. V. Black.? 





rAssumed width of focal spot 1 mm. Geometric unsharpness = (width of focal apet) x cohoese- om Sone) 
(anode-object distance ) 

Measurements based on central incisor. 

sSMeasurements based on cuspid. 

Measurements based on first premolar. 

{Me ments based on first molar. 
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volves longitudinal image magnification averaging from 5 to 10 per cent und 

the circumstances being considered and assures an adequate periapical vic 

in only two of the projections studied (Table V). In the other series of pr 

jections, at right angles to films positioned to diverge from the teeth by n 

more than 20 degrees, the images are characterized by a far more generou 
periapical view and virtual freedom from longitudinal distortion but a les- 
effective orientation of the structures depicted. Furthermore, the necessar: 
object-film distances are significantly less in the latter series, a factor co: 

tributing favorably to image sharpness. Projection lines and film positions 
for shorter anode-film distances and/or for the conventional ‘*‘ bisecting-angle’ 
technique, when superimposed on the seale drawings, indicated uniforml) 
inferior image characteristics in comparison with the projections reproduced 
in this presentation. 


SUMMARY 


This study introduces a technique for obtaining selected three-dimensional 
measurements of the configuration of the palate. The findings support the 
view that narrow films are not only desirable but mandatory for diagnostically 
superior periapical x-ray views of upper anterior teeth and suggest that the 
ideal of true parallel film placement is unlikely to be effective as a routine 
technique throughout the maxilla. Optimum film positions and projections have 
been devised for consideration as a practical and effective compromise. This 


concept implies the projection of radiation at right angles to films carefully 
positioned according to known anatomie limitations. 
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QRAL PATHOLOGY 


ORAL AND DENTAL MANIFESTATIONS OF HISTIOCYTOSIS X* 


Carson Blevins, D.D.S., David C. Dahlin, M.D., Stanley A. Lovestedt, D.D.S., 
and Roger L. J. Kennedy, M.D., Rochester, Minn. 


RAL and dental changes may produce the first signs of histiocytosis X. In 
O some patients the pathologic processes are limited to the hard and soft 
tissues of the oral cavity. Recognition of these specific focal manifestations is 
of great importance in the diagnosis, especially since they may simulate other 
oral conditions with vastly different prognoses. The present report is in- 
tended primarily to assist dentists and physicians confronted with such 


manifestations. 


THE DISEASE 


“Tlistioeytosis X” is a term coined by Lichtenstein® to inelude conditions 
that are characterized by enlarging solitary or multiple destructive aggregates 
of proliferating histiocytes, predominating in (but frequently not confined to) 
bone. Some authorities, including Kennedy and his co-workers,* ° have referred 
to these conditions as “reticuloendotheliosis,” since they are essentially diseases 
of the reticuloendothelial system. 

Prominence of certain features in somewhat different age groups has led 
to the view that three variants of the disease process occur, but there is so 
much overlapping in clinical and pathologie manifestations that attempts at 
strict classification of individual cases are futile. Dahlin’ has pointed out that 
so-called ‘‘eosinophilie granuloma’’ was thought to apply to the solitary lesion 
of bone that tends to heal and that occurs most often in older children and 
young adults. Hand-Schiiller-Christian disease involves the following triad of 
symptoms: exophthalmos, diabetes insipidus, and defects in membranous 
hones. Letterer-Siwe disease is supposed to be a fulminating, rapidly fatal 
variety that characteristically occurs in infants and young children. 

From the Sections of Dentistry, Surgical Pathology, and Pediatrics, Mayo Clinic and 
Mayo Foundation. 

‘ The Mayo Foundation, Rochester, Minnesota, is a part of the Graduate School of the 
University of Minnesota. 

; *Abridgment of thesis submitted by Dr. Blevins to the Faculty of the Graduate School 
of the University of Minnesota in partial fulfillment of the requirements for the degree of 
Master of Science in Dentistry. 
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MATERIALS AND METHODS OF STUDY; INCIDENCE 


Review was made of the case records of approximately 600 patients seen at 
the Mayo Clinic in the past three decades and given one or more of the follow 
ing diagnoses: reticuloendotheliosis, xanthomatosis, Hand-Schiiller-Christian 
disease, Letterer-Siwe disease, eosinophilic granuloma, and histiocytosis X. 
Sixty-six cases afforded sufficient clinical and roentgenographie (and in mosi 
cases histologic) evidence to warrant the diagnosis of histiocytosis X; in 
thirty-four of these cases, oral and dental manifestations were presenting 
symptoms or developed later. In twenty-seven of the thirty-four cases with 
oral and dental involvement, availability of fixed-tissue sections from asso- 
ciated lesions (not necessarily in the jaws) permitted histologic confirmation 
of the diagnosis, and these twenty-seven formed the series intensively studied. 
The extent and location of the involvement of jawbone was determined by 
examination of extraoral and periapical dental roentgenograms. The presence 
and characteristics of other oral and dental manifestations were determined 
by clinical examinations and by review of the dental and general histories. 

Age and Sex Incidence.—There were twenty male patients and seven female 
patients in the series (Table I). The highest incidence of the disease occurred 
in both sexes during the first two years of life. The earliest was in a girl 2 
weeks of age, and the latest was in a 44-year-old man. The median age at onset 
of symptoms was 2.5 years for the males and 1.9 years for the females. Three- 
fourths of the entire group were less than 8 years of age at onset, and the 
remainder were 20 years of age or more. 

TABLE I. Histiocytosis X: AGE AT ONSET IN TWENTY-SEVEN CASES 


“AGE (YEARS) 


‘TOTAL 


MALES | FEMALES” 


9 J 4 — eo 13 

4 1 5 
0 0 
1 2 

2 0 

30-39 1 

40-49 0 

Total — es || ~ 

Median age 

(years) 





SYMPTOMS AND SIGNS 


General Clinical Symptoms.—There was no prevalent order in the oceur- 
rence of symptoms, almost any of the extraoral or oral symptoms appearing first. 
Eleven of the twenty-seven patients were pale and seemingly undernourished 
and were in some degree of distress due to obvious systemic disease. Slightly 
more than half had a history of irritability, loss of appetite and weight, and 
low-grade fever. Lymphadenopathy was found in eleven patients and hepato- 
megaly or splenomegaly (or both) in six. Dermal signs, varying from dry skin 
and eezema to actual ulcerations and furuncles, were present in almost half 
of the patients. Drainage from the ears and other aural symptoms were 
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me 12 
nber 4 


,ronounced in nine, and two patients had had repeated operations for mastoid 
isease. Various degrees of diabetes insipidus and exophthalmos were present 
. eleven and nine patients, respectively. Five also had softness, tenderness, 
nd swelling over skeletal lesions, particularly those of the skull and ribs. 

Laboratory Findings.—The hematologic and urinary findings were within 

ormal limits in approximately half of the cases. Eight of the twenty-seven 
atients showed various degrees of anemia; in five of these, thrombocytopenia 
nd leukopenia were found. Definite leukocytosis was present in six patients, 
nd three presented slight eosinophilia, varying from 7 to 10 per cent. Levels 
if blood cholesterol and total lipids, determined in nine eases, were essentially 
normal. Blood eultures and cultures from pharyngeal and oral lesions, taken 
in three cases, revealed nothing significant. 

In the eleven patients having diabetes insipidus, the urine, of course, was 
found to be of low specific gravity. 

Oral and Dental Signs and Symptoms.—In twelve of the twenty-seven 
cases, oral and dental manifestations (as listed in Table II) were the most 
significant clinical features and the chief reasons for seeking dental and 
medieal advice. The initial disease process seemed to be limited solely to the 
jawbones and oral soft tissues in four of the patients. Two of these four did 
not present other lesions or symptoms at admission or afterward, but cervical 
and inguinal lymphadenopathy did develop later in the third, and a skin rash 
and diabetes insipidus appeared in the fourth. 








TABLE IT. Histiocytosis X: ORAL AND DENTAL MANIFESTATIONS IN TWENTY-SEVEN CASES 











MANIFESTATIONS | CASES | PER CENT 
Sore, swollen, necrotic gingiva , 25 93 
Foul, fetid breath 23 85 
Loose, sore teeth 21 7 
Destruction of alveolar bone of mandible 19 70 
Loss of teeth 17 63 
Destruction of alveolar bone of maxilla 14 52 
Cystlike lesions of mandible 12 44 
Numerous earious lesions 7 26 
Swelling of jaws 5 19 


The most common oral findings, present in twenty-five of the twenty-seven 
patients, were soreness, swelling, necrosis, and ulceration of the gingivae, with 
a gray, purulent exudate covering the involved regions (Fig. 1). The enamel 
of the teeth in the involved areas was dull, gray, and opaque. The breath of 
twenty-three patients had a foul, fetid, “Vincentlike” odor. 

One patient complained of paresthesia, which probably was due to involve- 
ment of the inferior alveolar nerve as the result of trauma at a previous opera- 
tion. Because of the age and condition of these patients, it was not possible to 
evaluate the thermal responses of the teeth in most cases. In four of the 
adults, however, teeth in the involved regions responded to the ice vitality test. 

Other oral and dental complications were localized, tender, swollen 
regions of the jaws, loose teeth, and loss of teeth. Two of the patients were 
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edentulous. Twenty-one complained of loose, “sore” teeth, and seventeen 


actually lost teeth either by the sloughing process or by extraction for relief of 


pain. 


Fig. 1.—Swollen, ulcerating, necrotic gingival involvement of histiocytosis X in the left de- 
ciduous molar region. 


Fig. 2.—Destruction of alveolar bone by histiocytosis X, with loss and loosening of teeth and 
impairment of dental development. 


Roentgenologic Evidence.—The most common roentgenologie finding was 
destruction of alveolar bone with displacement of fully formed and partially 
developed teeth, as seen in Fig. 2. Such changes affected the mandible in nine- 
teen of the twenty-seven cases and the maxilla in fourteen. Stafne® has 
written that the combination of the two processes is diagnostic of Hand- 
Schiiller-Christian disease. In the present series the maxilla was involved only 
once without the same type of destruction in the mandible. Also, it was found 
that two or more dental quadrants were involved in each case with alveolar bone 


destruction. 
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Serial periapical dental roentgenograms were available for study in 

‘t eases, Almost invariably the molar and premolar (deciduous molar in 
dren) regions were the sites of initial involvement. In the younger 
ients, the alveolar destructive process was first evident in the bifurea- 
or trifureation of the deciduous molars and in the region of the 

age of the suecedaneous teeth. The destruction seemed to extend around 
roots of the deciduous molar, often progressing to involve the suc- 
laneous teeth and the adjacent deciduous or developing permanent teeth. 

I, older persons, in whom the disease evidently had developed after physio- 
ovie loss of the deciduous teeth, a similar destructive process tended to begin 
near the lateral surfaces of the roots of the permanent posterior teeth. 
Thoma?® has emphasized this characteristic in connection with Hand-Schiiller- 
Christian disease. The anterior alveolar processes of the jawbones seemed to 
become involved only if the disease continued to progress or did not respond 
favorably to treatment. The anterior region of the mandible was involved 
in six of the eases, while only one case showed involvement of the ecorrespond- 


ing region in the maxilla. 


Fig. 3.—a, Lateral view of large lesion of histiocytosis X involving left body, ascending 
ramus, and coronoid process of the mandible, with displacement of partially developed teeth. 
b, Same case ten months later, showing results of roentgen therapy. The displaced teeth had 
been removed at the time of biopsy. 


In the more generalized cases destructive mandibular lesions involved 
the body, angle, and ascending portions. These osteolytic lesions were found 
in the mandibles of twelve patients but in the maxilla of only one. The 
lesions often had a sclerotic border. The degree of rarefaction within the 
boundary varied in accordance with their stage and response to treatment. 
The radiolucent lesions found in the jaws apparently retained bone matrix 
capable of being remineralized. Remineralization of the destructive lesion, 
which took place within ten months after roentgen therapy was begun, is 


demonstrated in Fig. 3. 
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Despite the extensive involvement of the mandible so commonly seen, 

only one patient in this group presented roentgenographie evidence of patho- 
logic fracture. 


Fig. 4.—Extensive maplike destruction of skull of 3-year-old boy (clinically Hand-Schiiller- 
Christian disease) ; note involvement of jawbone and loss of teeth. 


Associated Skeletal Lesions—Five of the twenty-seven patients had no 
associated lesions of other bones, and the general roentgenographie findings in 
the remaining twenty-two patients were comparable to those reported in the 
literature. In twenty patients the skull bones showed involvement which varied 
from one or two small regions, with the look of having been punched out, to 
extensive maplike rarefactions (Fig. 4). Practically all other bones in the 
body, except those distal to the wrists and ankles, were involved with varied 
frequency. The femora and ribs were affected in twelve and ten cases, respec- 
tively. Eight patients had osteolytie lesions in the ilium and pelvis, five had 
them in the humeri, and four had these lesions in the clavicles and spine. 


Pathologic Findings—In most of these cases a gross specimen was not 
available for examination, since usually surgery had been limited to a suitable 
biopsy. The gross pathologie description was most often that of a soft, spongy, 
grayish yellow, granulated tissue. The hemorrhagic tendency or vascularity 
of the granulated tissue was emphasized also in approximately 25 per cent of 
the cases. One lesion was grossly cystic. 
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Microscopically, histiocytes were present in abundance in every case. The 
vielei of these pale-staining cells varied from round to oval to bean-shaped. In 
50 per cent of the lesions there were areas in which the histiocytes had be- 
» vacuolated foam cells filled with lipoid material. Extensive destruction 
1; the dental pulp of a deciduous molar is pictured in Fig. 5. Large, benign- 
appearing, multinucleated giant cells were found in seventeen cases. Ap- 
parently, these cells are derived from the histiocytes. 


oOVe 


, Fig. 5.—Histiocytosis X. (Hematoxylin and eosin stain.) a, Extensive involvement by 
foam cells (lipophages) of the pulp tissue of a deciduous molar. (Magnification, X135.) 6, In 
specimen from involved gingiva characteristic appearance with eosinophils, histiocytes, and 
chronic inflammatory cells but few mitotic figures. (Magnification, 150.) c¢, Higher mag- 
nification (800) of b to show detail of the irregularly shaped histiocytes among cells of 
chronic inflammation. 


Various numbers of eosinophilic leukocytes were present in twenty-four 
cases, and a limited number of mitotie figures were evident in twenty. There 
were also various numbers of lymphocytes, polymorphonuclear neutrophils, 
and plasma cells, as well as various amounts of hemorrhage, fibrous tissue, and 


necrosis. 


TREATMENT AND DIAGNOSIS 


Therapeutic Measures.—Details of the treatment of histiocytosis X are not 
within the seope of this study. The primary treatment usually consisted of 
roentgen therapy, the over-all dosage being regulated by the extent of involve- 
ment and the response to therapy. Only low dosage (150 to 300 r) was directed 
to a given region in a single treatment, and this procedure was repeated as 
judged necessary. 

One loealized lesion of the mandible was treated by curettage only, with 
excellent results, Cortisone or similar medicaments were used in conjunction 
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with roentgen therapy in four cases, with no apparent increase of benefit, 
Urethan was used in conjunction with roentgen therapy, without apparent 
benefit, in one ease. Two patients who did not respond to roentgen thera)y 
were given sterile mechlorethamine hydrochloride (nitrogen mustard) in- 
travenously ; the condition of one seemed to remain stable, but the other die:|. 


Nasal insufflation of posterior pituitary or intramuscular administration 
of vasopressin injection (Pitressin) was used as a supportive measure to cou- 
trol the diabetes insipidus. The importance of proper nutrition was empha- 
sized. Transfusions were administered to those patients in whom severe 
anemia, leukopenia, and thrombocytopenia developed. Antibiotics were use: 
in the control of secondary infections. Loose, ‘‘sore’’ teeth were removed, and 
the importance of good oral hygiene for the patient’s comfort was emphasized. 
When recovery or satisfactory control of the disease process had been 
achieved, prosthetic appliances sometimes were necessary for restoration of 
dental function and cosmetic qualities, 

Indications From Follow-up.—tIt was difficult to establish definitely the 
prognosis for this entity, since a number of the cases in the series were not 
followed through a sufficient period. No follow-up was obtained in five eases. 
Repeated examinations and correspondence revealed that seven patients of the 
remaining twenty-two grew progressively worse, with general dissemination of 
the disease, and subsequently died. Nine were considered to be on the road to 
recovery.: Three were judged to be quite well; of these, at least one recovered 
completely from associated diabetes insipidus. Three more experienced no 
considerable change. 

The over-all prognosis seemed to be poorer for the younger patients in the 
acute and subacute stages. However, at least two patients who were con- 
sidered initially to be in the chronie localized stage eventually died with 
general dissemination. The disease process was first detected in one of these 
patients, a man, at 44 years of age. 


COMMENT 


This study indicates that in histiocytosis X oral and dental manifestations 
are present more often than previous authors have suspected and are extremely 
important in diagnosis. The skeletal involvement was limited to the jawbones 
in five cases, and the disease process was thought to be limited solely to the oral 
and dental apparatus in two cases. Sleeper,*® in a review of reports of thirty- 
nine cases of Hand-Schiiller-Christian disease, found that 62 per cent of the 
patients included oral and dental symptoms among their chief complaints. A 
presumptive diagnosis could be made immediately by the dentist familiar with 
these features of histiocytosis X. 

Review made in this study showed that the oral soft-tissue lesions have 
been erroneously diagnosed as Vincent’s infection, aphthous or herpetic stoma- 
titis, and other conditions. A thorough history, the clinical examination, 
cranial and dental roentgenograms, and finally biopsy of the readily accessible 
lesions will rule out these possibilities. 
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Slight evidence, or none, of nerve destruction by the disease process was 
ountered, even though the dental pulp was extensively involved in the 

three teeth examined microscopically. 
Roentgenographieally, the lesions of the jawbones may simulate any of 
several different types of cysts commonly found in these bones. A lesion 
diagnosed as a residual cyst is illustrated in Fig. 6. As demonstrated in 
7, early stages which include alveolar bone destruction, particularly in 





Fig. 6.—Solitary cystic lesion of mandible diagnosed first as a residual cyst but subsequently 
proved to be histiocytosis X. 





Mig. 7.—Destruction of alveolar bone caused by histiocytosis X that simulates other types of 
periodontal disease. 

adults, may resemble other types of localized periodontal disease. Holst, 

Husted, and Pindborg* believed that advanced periodontal disease in young 

patients should lead one to suspeet Hand-Schiiller-Christian disease. Repre- 

sented in Fig. 8 for comparison is bilateral periapical infection of the 
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mandibular deciduous second molars, destroying the bone about these teet!) 
in a pattern similar to that most often seen in histiocytosis X. The mor 


advanced states of the disease, with extensive osseous destruction and dis 
placement of fully formed and partially developed teeth, display some characte: 
istics of primary or metastatic malignancy. The involvement of two or mor 
dental quadrants, so common in histiocytosis X, tends to rule out any of th: 


usual types of malignant tumor. 


Fig. 8.—Bilateral periapical infection of mandibular second deciduous molars that de- 
stroyed the bone in a pattern similar to that most often seen in histiocytosis X. This case 
was proved not to be histiocytosis X. 


The cause of histiocytosis X is still unknown. Nothing indicates that the 
condition is cither familial or congenital in origin; nor does there seem to be 
any distinctive geographical distribution or racial tendency. This study re- 
vealed no evidence that any specific infectious agent was responsible for the 
disease, even though in five of the twenty-seven cases the onset was associated 
with routine immunizations and various infectious childhood diseases. The 
traumatic theory of pathogenesis cannot be substantiated. The neoplastic 
theory seems to be best supported, from a clinical and roentgenographie stand- 
point, in the more disseminated cases; however, the histologic picture does 
not suggest that it is a neoplastie process. 

Radiation is the mainstay of therapy. Since low dosage was used, there 
were no indications that tooth formation was influenced by the roentgen 
therapy to the jaws. This is considered to be the treatment of choice by 
most authorities, including Dealy and Sosman.* Nitrogen mustard may be of 
value in instances of multicentric involvement, but cortisone and related 
compounds are of questionable worth. Supportive measures to maintain com- 
fort and proper function of the tissues and organs affected are of great im- 
portance. Mermann and Dargeon’ have written that the treatment of Letterer- 
Siwe disease is nonspecific and designed to relieve the symptoms rather than 
produce a cure. 

Eosinophilic granuloma, Hand-Schiiller-Christian disease, and Letterer- 
Siwe disease are similar histologically and it seems justifiable to consider them, 
along with any transformation or combination thereof, as variations of the same 





. Stafne, E. C.: Dental Roentgenologic Manifestations of Systemic Disease. 


ORAL AND DENTAL MANIFESTATIONS OF HISTIOCYTOSIS X 483 


ise process. They must be differentiated, however, from a number of small- 
tumors and inflammatory lesions that often are seen in the oral cavity. The 
ws that enter into the differentiation include malignant lymphoma, 
static carcinoma, lympho-epithelioma, Ewing’s tumor, and myeloma. Sec- 
ry infection of uleerating gingival lesions may cloud the problem and 


ssitate biopsy of deep tissue. 


MARY 
This study of twenty-seven cases emphasizes the frequency and importance 
he oral and dental manifestations of histiocytosis X. Suggestive clinical 
ptoms and signs or roentgenographie changes indicate biopsy for diagnosis 


| euidance to appropriate therapy. 
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POLYCYSTOMA 


Kurt H. Thoma, D.M.D., Dr.med.dent.h.c., F.D.S.R.CS.(Eng.), 
Honk .DS.RCS(Edin.),* Brookline (Boston), Mass. 


HE ability of odontogenic cysts to undergo transformation into amelo- 

blastoma has been substantiated by many investigators. The potential of 
tumor formation from the epithelial cells of the lining of odontogenic cysts must 
be recognized. This transformation may be seen in the ease of a retention cyst 
(Fig. 1, 4) which occurred in a 68-year-old man. In one portion the com- 
partment contained a cyst membrane with peripheral extensions and a papillary 
ingrowth (Fig. 1, B), while other compartments were filled with typical 
ameloblastic lobules. The peripheral cells were well-differentiated ameloblastic 
cells, and the central part contained stellate reticulum (Fig. 1, C). 

The purpose of this report is to present evidence for the existence of a 
polyeystie tumor of the jaws which seemingly is a connective link between 
the odontogenic cyst and the odontogenic tumor (ameloblastoma). 

An excellent example occurred in a 39-year-old patient, in whom multiple 
multilocular eysts were located in the maxilla (Fig. 2) and in the mandible 
(Figs. 3 to 5). In the mandible the eystic cavity, which involved practically 
the entire bone, contained a very coarse fibrous membrane (Fig. 6) in which 
many microcysts were found in oblique and cross sections when the specimen 
Was cut. 

Ilere we have, therefore, a lesion made up of proliferating epithelium, as 
seen in ameloblastomas, and forming globular masses which, in sections, appear 
to be eyst membranes instead of epithelial follicles. The cell differentiation is 
that seen in the epithelial lining of cysts—squamous cells arranged in a 
stratified manner instead of cuboid and cylindric ones—and the center con- 
tains desquamated cells and debris instead of a stellate reticulum (Fig. 
7). In other words, here is a tumor made up of a dense connective tissue 
mass, in which develop multiple microcysts instead of the follicles that we see 
in the ameloblastoma. I should like to call this, therefore, a polycystoma. 

I have found similar microcysts in other thick cyst membranes. The one 
which is illustrated in Fig. 8 is from a multilocular cyst of the mandible which 
eight years after enucleation recurred as an ameloblastoma. In most of these 
eases the microeysts are not sufficiently prominent to claim a separate pathologic 


*Professor of Oral Surgery, Boston University. 
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c) ty; their presence was simply interpreted as evidence of a tendency to form 
mor and as a warning that a thorough enucleation should be done and that 


ease should be followed to make sure that there would be no reeurrence. 





B. C. 


Fig. 1—A, Retention cyst with peripheral sister cysts. B, Daughter cyst with periph- 
il outgrowth and papillary ingrowth. C, Daughter cyst in which ameloblastoma follicles 
show complete transformation into ameloblastoma. 


The patient described here had a rather unconventional operation. The 
enucleation was carried out by means of a submandibular incision extending all 
along the inferior border of the mandible with splitting of the lower lip. Two 
vears later, when there was a recurrence, she was sent to Boston by her local 
physician, who felt that there must be a systemic background to her jaw condi- 
tion, especially since she complained of aching bones and joints, polyuria and 
nocturia, and loss of weight. She had had about eighteen basal-cell tumors 
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Fig. 2.—Polycystoma, multiple cystic lesion of maxilla. 








Fig. 3.—Polycystoma, extensive cystic lesion of mandible. (Anteroposterior view.) 














Fig. 4.—Polycystoma of mandible, side view. 
Fig. 5.—Polycystoma of mandible, side view. 





Fig. 6. Fig. 7: 





Fig. 6 Polycystoma, Dense connective tissue with coarse collagen fibers. (From 

lible.) 

Fig. 7.—Polycystoma. Microcysts made up of stratified epithelium and distributed 
u gh the tissue. 
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Fig. 8.—Contents of multilocular cyst of mandible showing epithelial-lined membrane on left 
and microcysts in cyst wall on right. 


removed from her face and neck during the past few years. Her history in- 
cluded no other illnesses. Blood chemistry showed normal values (caleium, 8.8 


mg. per cent; phosphorus, 3.4 mg. per cent; and phosphatase, 1.8 units) 


I was asked to give an opinion regarding the cystic disease of her jaws. 
After studying the roentgenograms and sections of the specimen, I rendered 
a diagnosis of recurrent polycystoma, not related to any known systemic condi- 
tion but probably based on constitutional predisposition. Several other eases 
in our experience have had multiple skin epitheliomas or basal-cell tumors asso- 
ciated with multiple or recurrent jaw cysts. Patients so disposed to epithelial 
proliferation and cyst formation should be advised to have periodic examina- 
tions with particular emphasis on the epithelial integument. 
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\VELOPING FIBROLIPOMA OF THE FREE GINGIVA 


holas R. Marfino, D.D.S.,* Chicago, Ill. 


» THE large variety of tumors which manifest themselves in the oral cavity, 

the lipoma is one of the most rare in occurrence. Lipomas reported in the 

rature were situated on the tongue,’ oral vestibule,**° mucosal surface 

o| the eheek,~* floor of the mouth,’*"* palate,’ lips,?® ** and submaxillary 
space.?? 

Lawson** reported an exceptionally rare and interesting case of a lipoma 

the maxillary sinus showing itself through a nonhealing tooth socket. 
Equally interesting are lipomas simulating other pathologic lesions, such as a 
ranula** or a eyst of the thyroglossal duct.” 

Most oral lipomas reported are found on the tongue.’ The least affected 
site is the gingiva.?** An investigation of the literature has shown only three 
reported gingival fibrolipomas. (All three were found on the lower jaw in the 
area of the first molar where teeth had previously been extracted.) There- 
fore, a unique fatty tumor of the free gingiva seems to be worth reporting. 


CASE REPORT 


History.—-A 35-year-old white man came to this clinic for routine dental examination. 
His history indicated that he was in good health. Dental roentgenographic and clinical 
examination revealed the patient to have a full complement of teeth which were perio- 
dontally sound and caries immune. A generalized gingival atrophy was seen on the labial 
and buceal surfaces which upon questioning, appeared to be the result of toothbrush 
abrasion. The patient’s oral hygiene was excellent. 


Further clinical examination revealed hyperplastic gingival tissue on the palatal 
side of the upper right second premolar. This tissue was sessile, firm in consistency, and 
pink in color. The lesion was smooth, lobulated, and freely movable. Since the patient 
was completely unaware of the lesion, its duration could not be determined. A biopsy 
specimen was taken through a wide sweeping incision. 


Microscopic Examination.—The section of the excised gingiva, 10 by 3 mm. in 
(diameter, was covered by stratified squamous epithelium which was keratinized (Fig. 1). 
The epithelial ridges were short and blunt, although normally ridges in this location are 
quite elongated and sharp and reach deeply into the underlying connective tissue. The 
lamina propria showed dense collagenous fibers in the papillary layer. There was slight 
ymphoeytic infiltration in the deeper layers. The patent capillaries were mature and well 
developed and were present in a moderate number. The connective tissue contained 
numerous fibrolasts, thin collagenous fibers, and a moderate amount of ground substance. 


_*Research Associate, Department of Oral Pathology and Periodontolo Loyols Tni- 
rsity School of Dentistry. r wie ye Ue 
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In addition to fibroblasts, three other cell types were observed (Fig. 2): (1) typi 
signet-ring mature fat cells with the nucleus eccentrically placed, (2) stellate lipobla 
showing fat droplets in the cytoplasm, and (3) young undifferentiated mesenchymal ce 
which, because of their stellate appearance, resembled myxomatous cells. 

In addition to routine hematoxylin and eosin stains, several slides were stained w 
mucicarmine to determine the nature of the ground substance. This test, however, w 
negative. A silver impregnation study (Fig. 3) was made, in order to demonstrate more 
clearly the amount of reticular fibers. 


Fig. 1.—Low-power photomicrograph of gingival biopsy. Note variation in size of fat cells 
(Magnification, x96; reduced \.) 


Discussion—The unique properties of this lesion made classification difficult. The 
lesion was a connective tissue tumor containing fat cells, lipoblasts, and undifferentiated 
mesenchymal cells in addition to fibroblasts. The presence of lipoblasts indicated that 


fat was presently being formed. This suggested a possibility of the lesion being a stage in 


the development of a mature lipoma. Mesenchymomas2” sometimes differentiate in this 
manner into tumors in which the fatty component is predominant. 
Lipomas usually oceur wherever adipose tissue is present. Since there is no fat in 
the normal gingiva, the classification of “choristoma” might be suggested for this lesion 
The histogenesis of fat cells shows that they form from cells resembling undiffe: 
entiated mesenchymal cells. These cells take on many fat droplets which fuse and for! 





DEVELOPING FIBROLIPOMA OF FREE GINGIVA 


Fig. 2.—Higher-power view of lesion shown in Fig. 1. A, Mature signet-ring fat cell; 
stellate-shaped undifferenitated mesenchymal cell; C, lipoblast; D, matrix. (Magnifica- 
tion, X280; reduced 4.) 


3.—Silver impregnation. Note abundance of reticular fibers. (Magnification, 280; 
reduced 4%.) 
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one large drop, pushing the nucleus aside and giving the cell the signet-ring appearan: 
Others (Mallory, Wells, Murray, Stout)3¢ feel that the fat cell is a specialized type of f: 
storing mesenchymal cell, 

After weighing all the evidence, the diagnosis of developing fibro-lipoma of the f: 


gingiva was made. 


SUMMARY 


The lipoma, or one of its variants, is a fairly common tumor. Howeve: 
it is of uncommon occurrence in the oral cavity, and it is exceptionally rare i 
the gingiva. Such a lesion of the free gingiva has been presented and di: 
cussed in detail. Although the uniqueness of this lesion makes its elassific: 
tion difficult, it is identified as a developing fibrolipoma. 
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STEOGENIC SARCOMA OF THE MAXILLA 


chard Spitzer, D.M.D., London, England 


is generally accepted that sarcoma of the jaw is an uncommon neoplastic 
lesion. This has been confirmed by Coley,‘ Geschickter and Copeland,® and 
ahlin.® The osteogenic sarcoma can arise from all forms of connective tissue 
id is distinguished by the parent tissue that it reproduces. Consideration has 
o be given to the fact that these tumors oceur at any age between the second 
and seventh decades, but their incidence is highest in the lower age groups and 
leereases gradually with advancing age. In some instances the clinical mani- 
estations are not pronounced, and periods of slow and rapid growth of the 
tumor may alternate. 
The ease presented in this article is of interest because of the insidious 
clinieal symptoms which masked the basie pathology and the lack of premonitory 


subjective signs. 


CASE REPORT 


Mrs. Martha R., aged 79 years, was referred on Sept. 11, 1956, from the Geriatric 
Outpatients Department (Dr. T. H. Howell) for advice about a small growth in the left 
palate. The growth was of several months’ duration. There was no history of pain 
at the time of examination, and the patient’s only complaint was that the area had 
recently become a little bit tender when she was eating or swallowing. 

On examination, a small nodulous mass was present close to the palatal aspect of 
the third molar, with well-demareated margins. It had a necrotic surface which bled 
easily when touched. The growth was about 8 mm. in diameter, of firm consistency, and 
it was slightly redder than the surrounding mucous membrane. 

On palpation, a slight enlargement of the left maxillary tuberosity could be de- 
tected. The last two molars were present on this side and were clinically healthy. The 
remaining part of the left maxilla appeared normal. The patient was partly edentulous 
There were submucous petechial hemorrhages in the oral 


but did not wear a prothesis. 
The regional 


mucosa and also larger ones; ecchymosis was present, in both lips (Fig. 1). 
lymph nodes were not enlarged. 

A tentative diagnosis of fibroma was made, and the growth was excised. The tissue 
had a somewhat pearly gray appearance, and the specimen was sent to Dr. R. 8. Ralph for 
pathologie examination. For several hours, as a result of this small operation, there was 
prolonged bleeding which was difficult to control, and consequently the patient had to be 
admitted to the hospital. Fig. 2 shows the intraoral view after biopsy. The microscopic 
examination revealed the growth to be an osteogenic sarcoma. Radiologic examination of 
jaws and skull proved negative. 

From the Dental Department, St. John’s Hospital, London S.W. 11, England. 


493 





SPITZER O. S., O. M. & O. | 
April, 19 


Fig. 1.—Moderate swelling of the left side of the face and ecchymoses in both lips. 


Fig. 2.—Intraoral view of the site of the growth after biopsy. Note concurrent bilateral 
ecchymoses in both lips and petechiae in the oral and buccal mucosa. 
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In view of the pathologie report, and after consultation with Dr. Howell, it was 
.d to refer the patient to the Radiotherapy Department of the Middlesex Hospital, 
e she took her own discharge. At the end of November, 1956, she was admitted to 
er hospital with bronchopneumonia, and she died there on Dee. 2, 1956, of cardiac 
No necropsy was done, and therefore the question of whether the maxillary tumor 


re, 


, metastatic growth or the primary lesion remains unsolved. 


MENT 
This case presents features which seem to be more the exception than the 
The infrequeney of malignant neoplasm of the jaw and the uncommon 
of location did not suggest this tumor as an osteogenic sarcoma in the first 
tanee. The diagnosis was established by the characteristic histopathologic 
pearance which confirmed the presence of osseous material within the sar- 
natous stroma. Noteworthy is the absence of such clinical features as severe 
pain and gross deformity of either the face or the jaw and of paresthesia. The 
fact that pain ean be absent even in eases of marked lesions of the skull has 
heen stated by Coggin and Courville® in their report on a case of metastatic 
fibrosarcoma of the skull. Displacement and loosening of the teeth and pain 
due to the involvement of the periosteum, simulating toothache, as mentioned 
hy Thoma and Robinson,'® are apparently inconsistent signs. 

Robbins* also stresses the silent clinical course which the tumors ocea- 
sionally ean take so much so that if the long bones are affected, their extensive 
involvement is brought to light by a sudden fracture. 

The roentgenologie examination was also noneontributory in this case. No 
osteolysis or productive reaction of the periosteum was seen. According to 
Schinz and associates,’ absence of these features in small and rapidly growing 


tumors is not uncommon. 


It is appropriate here to consider Coley’s* statement that an osteogenic 


sarcoma must not always arise as a primary malignancy but in some instances 
may oecur as a late development in a pre-existing benign lesion of bone. 
Whether this ease is characteristic in this respect remains open to speculation. 

In the opinion of Boyd,? there is considerable difficulty in assessing the 
relationship of trauma to tumor. Less uncertain are the damaging effects of 
constant irritation to which tumors of the mouth are usually exposed, thus 
increasing the tendency to produce malignant changes. 


SUMMARY 
A ease of osteogenic sarcoma of the left maxilla has been presented. The 
lesion was attended by eechymoses in both lips and petechiae in the oral cavity. 
The clinical features were inconspicuous, and no abnormalities could be demon- 
strated in the x-ray films. 
I wish to thank Dr. R. 8. Ralph of the Department of Pathology for his report and 
aluable advice. I am also indebted to Dr. T. H. Howell, F.R.C.P., Geriatric Unit, for 


is cooperation and helpful suggestions. The roentgenologic examination was done by 
'r. H. C. H, Bull, to whom my thanks are also due. 
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\DODONTICS 


ONTROL OF GINGIVAL SEEPAGE PRIOR TO ENDODONTIC 
[HERAPY 


ierre R. Dow, B.S., D.D.S.,* Seattle, Wash. 


r1i0oR to endodontie procedures, the integrity of the root canal should be 
Fadia Fortunately, the majority of teeth present themselves with 
approximal or oeelusal lesions involving the pulp chamber. Attention here 
will be given to those earious lesions involving the radicular eanal itself. The 
typical Class V earies that has been neglected is usually responsible for this 
problem. The following can also present the same condition: 

|. Caries arising beneath clasps on removable partial dentures. 

Leakage beneath full crowns with margins that are no longer be- 
neath the gingival tissue. 
3. Class III cavities primarily in lower anterior teeth where a pros- 

thetic replacement abuts a natural tooth. 
4. Class II and III eavities occurring subgingivally as a result of 

periodontal disease or poor oral hygiene. 


». Toothbrush abrasion. 

6. Erosion. 
All of these situations create the same preoperative difficulties, mainly clamp 
placement and rubber dam applications on subgingival cavities resulting in 
constant seepage. Under these conditions endodontic therapy can only pro- 
duce 100 per cent failure. 

A technique which has proved quick, simple, and effeetive in my hands 


is presented here. 


METHOD 


Step [.—Establishment of the root canal integrity is begun by gross débride- 
ment of the carious lesion. This may be accomplished by hand or by rotary in- 
This material was presented as a table clinic at the American Association of Endodon- 
sts meeting in Chicago, Illinois, Jan. 31, 58. 
*Clinical Associate, University of Washington, School of Dentistry. 
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struments. Great care must be taken, however, to prevent abrasion of the gin 
vival tissue and precipitation of hemorrhage. 

Should the involvement extend subgingivally to a great degree, a loca 
gingivectomy ean be of great help in demareating the field. 


Step I1.—Before proceeding, one should, at this stage, be able to see o1 
determine the presence of the root canal from the lesion. 


Fig. 1.—-Deep gingival caries extending to radicular pulp. 


Fig. 2.—Reamer in canal is visible through the cleaned-out carious lesion. 


The pulp chamber is entered from the occlusal surface. The radicular canal 


is located with a reamer approximately one size smaller than the canal. This 
size may be determined by careful examination of the preoperative radiograph. 
Though a broach is often employed for this purpose, the barbed nature of this 
instrument strongly contraindicates its use in locating root canals. 

Step III.—After the canal has been located, the largest reamer that will 
fit comfortably into its upper third should be firmly seated. It is very important 
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te 


4 
ote that at no time should the reamer extend deep into the canal. 
ild obviously result in a severe apical periodontitis, if not a cellulitis, under 


se septic conditions. 


is still in place. 





Fig. 3.—The gingival cavity has been sealed and the reamer 


reamer by counterclockwise 





of the 


Fig. 4.—The dam and clamp in place prior to removal 
rotation. 

With the reamer in place and the cavity clean and dry, a zine oxyphosphate 

cement reinforced with silver alloy filings may be inserted to obturate the de- 

Sinee this type of temporary restoration is harmful to gingival tissues, 

When 


feet, 
it should be neatly trimmed and smoothed to minimize the irritation. 
he cement has been allowed to set, it will be firm enough to support the plaece- 


ment of a rubber dam clamp. 
Employing a suitable clamp, the operator next applies the rub- 


Step IV. 
\ sterile field may now be established. 


her dam. 
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Removal of the reamer is accomplished by counterclockwise rotation. Th 
rotation has the effect of freeing the cutting edges by merely unscrewing the: 
from the binder. If a clockwise movement is used, fracture of the instrume: 
or inoculation of the periapical tissues by pressure results. 


The canal can now be irrigated, initial instrumentation executed, and th 
therapy of choice instituted. 
SUMMARY 


A technique has been presented for the simple management of contami 
nating seepage into root canals of teeth with subgingival caries. 





SEARCH 


HE EFFECT OF TOPICAL APPLICATION OF CARCINOGENS ON 
(HE PALATAL MUCOSA OF THE HAMSTER 


hn J. Salley, D.D.S., Ph.D., and 
Seymour J. Kreshover, D.D.S., M.D., Ph.D., Richmond, Va. 


“ RECENT years there have appeared in the literature several reports out- 
| lining a concept of resistance of the intraoral epithelium to a variety of irri- 
tants, both eareinogenie and nonearcinogenic. Daily applications of whole cig- 
arette smoke to the lip mucosa of mice and to the palatal mucosa of hamsters 
elicited no demonstrable gross or histologic changes when experimental periods 
were in exeess of one-half the life span of the animal.*-* In these studies it was 
observed that there was fairly rapid removal of the deposited tobacco tar by 
the saliva and the tongue. This finding led to the assumption that the mechan- 
ical cleansing action of the tongue and saliva possibly afforded a degree of 
protection to the oral mucous membrane. Unsuccessful attempts by Levy and 
his co-workers to produce oral epithelial malignaney with repeated topical appli- 
cations of the carcinogen methylcholanthrene® and with a single application of 
9,10-dimethyl-1,2-benzanthracene™ led Levy to conjecture in a later communi- 
cation’ that the oral fluids exert a protective influence on the oral tissues, or 
their resistance is based on the absence in the oral mucosa of a portal of entry, 
that is, sebaceous glands or hair follicles. 

The necessity for a portal of entry for the carcinogen into oral epithelium 
las received some attention in the work of Goldhaber.* This investigator cites 
the need for a break in the continuity of the mucous membrane in order for 
the eanecer-inducing chemical to gain access to the cells which ultimately be- 
come malignant. He was able to produce epitheliomata in the labial vestibule 
of desalivated mice only after there was a collection of debris in the area from 
prolonged lack of salivary washing. This, in turn, led to ulceration of the 
ne Ta aE SE ot ES, SECT eae. Sinhames, Views, ent se 
De gd ey ee ee <a 


... Presented at the thirty-sixth general meeting of the International Association for Dental 
esearch, Detroit, Michigan, March 20-22, 1958. 
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mucosa, thus affording a portal of entry. This study seemingly emphasizes tl 
importance of saliva not on the basis of its removal of the carginogen bu 
‘ather as a deterrent to the accumulation of debris which may cause a break i: 
what Goldhaber terms the “physiological barrier” of an intact mucous men 
brane. 

The role of saliva in oral carcinogenesis has also been evaluated by Kolas, 
who failed to show any inhibitory effect of human saliva when applied in con 
junction with methylcholanthrene to the skin. His attempt to produce intra 
oral carcinoma with the same compound was without suecess and led to th: 
assumption that salivary secretions exerted a diluent and cleansing action. 

Positive findings in reference to intraoral carcinoma have been reported 
by Van Prohaska, Brunschwig, and Wilson,'® who noted neoplasia of the bucea! 
mucosa of one mouse after oral administration of methylcholanthrene in an un- 
successful attempt to induce malignancy of the gastric mucosa, and by Salley,'” 
who noted carcinomatous change on the palate, buccal mucosa, and tongue as 
well as the esophagus and forestomach of hamsters. In the latter study these 
tumors were noted in animals whose cheek pouches were painted topically with 
9,10-dimethy1-1,2-benzanthracene. In other hamsters whose pouches were treated 
with 3,4-benzpyrene and 20-methylcholanthrene, no evidence of intraoral change 
was noted, even though malignant epithelial growths were observed in the 
pouches. It was felt that these intraoral growths were the result of escape of 
the carcinogenic material from the painted pouch into the oral cavity proper 
as well as into the upper portions of the gastrointestinal tract where it acted 
on the stratified squamous epithelium even in the presence of normal salivary 
flow. 

Because of the seemingly contradictory findings of some of the studies just 
outlined, it has become apparent that further evaluation of the response of the 
oral tissues to topical application of chemical carcinogens is indicated. In the 
two studies in which intraoral malignancies were reported,’ 1° the induction 
of neoplasia at this site was more in the nature of an incidental finding and 
not the primary objective of the investigations. It will be the purpose of this 
article, therefore, to describe the results of topical application of the carcinogens 
9,10-dimethyl-1,2-benzanthracene and 3,4-benzpyrene to the palatal mucosa of 


hamsters. 


EXPERIMENTAL PROCEDURE 


Two groups of young adult albino hamsters (8 to 10 weeks of age) were 
subdivided as follows: Twenty animals of the first group were painted tri- 
weekly on the palatal mucosa and epidermis of the ear with a 0.5 per cent ace- 
tone solution of 9,10-dimethyl-1,2-benzanthracene. An additional twenty ani- 
mals in this group were treated with the same carcinogen, but to the right cheek 


pouches only. The second group, also consisting of forty hamsters, was sim- 
ilarly subdivided with twenty animals receiving triweekly topical applications 
of 0.5 per cent 3,4-benzpyrene in acetone to the palate and ear, while in the 
remaining twenty hamsters the right pouch mucosa was painted three times 
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veek. All painting was performed with No. 4 camel’s-hair brushes. Ani- 
receiving treatment to the pouch epithelium were divided from those 
ied on the palates in order to rule out, as much as possible, the escape of 
careinogenie material from one site onto the other. Epidermal treatment 
instituted for purposes of comparison, and it was felt that these three 
omie sites would provide information relative to environmental influence 









1e careinogenic response of the respective tissues. 





Tissues removed for histologic examination were fixed with formalin, em- 
led in paraffin, and stained with hematoxylin and eosin. Palatal mucosa, 






ek pouches, and ears were studied. 










rs 








The results are summarized in Table I. Of the three treated sites, the 
palate appeared to be the least susceptible in relation to both time of onset and 
incidence of neoplastic lesions. While only three animals painted with benz- 
pyrene exhibited palatal carcinoma, an additional three presented malignant 
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ORIGINAL NO. OF NO. WITII PER CENT WITH PERIOD 
SIT! | NO. SURVIVORS | MALIGNANCY MALIGNANCY ( WEEKS ) 
9,10-Dimethyl-1,2Benzanthracene Group 
Palate 20 19 10 54 16 
~ ; 19 100 14 
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Pouce! 20 19 19 














3,4-Benzpyrene Group 
3 





Palate = : 
Ear 20 18 18 100 32 









16 





Pouch 20 15 
lesions at the mucocutaneous junction at the diastema between the first molar 
and incisor teeth. These tumors were not ineluded in the tabulated results, 
since the primary interest in this study was induction of lesions of the intra- 
oral mucosa per se. This same finding was also made in the group painted on 
the palate with 9,10-dimethyl-1,2-benzanthracene; as would be expected, how- 
ever, the incidence was higher (eighteen of nineteen survivors). These lesions 
were undoubtedly due to flow of the carcinogenic material onto the affected 
area from the painted palate, and they were not included in the table since it 
was difficult to determine at the time of histologic evaluation whether they had 
arisen from the epidermal or the oral epithelium. An example of this type 
of lesion is seen in Fig. 1. Lesions of the pouch were compatible with those 
presented in earlier studies'® ** with respect to latent period, incidence, and 
microsecopie appearance. One exception did occur, however, and that was an 
nereased latent period for pouch tumors with benzpyrene. In the present in- 
estigation a twenty-five week time of onset was observed, whereas in a previous 
No explanation is offered 




















tudy™* this figure was sixteen weeks for benzpyrene. 
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Fig. 1.—Squamous-cell carcinoma with early local invasion at the mucocutaneous junc- 
tion of the right upper lip. Mucous membrane is on the right; epidermis is on the left. This 
finding was observed in both experimental groups but was not included in the tabulated 
results due to possible difficulty in definitely establishing the epithelium of origin. (Hema- 
toxylin and eosin stain. Magnification, x100; reduced Wo.) 


wa eee oe »” 


Fig. 2.—Squamous-cell carcinoma in situ of the palatal mucosa of a hamster receiving 
forty-six applications of 9,10- dimethyl-1,2-benzanthracene. A similar change was noted in 
the benzpyrene group, but after a more prolonged experimental period. (Hematoxylin and 
eosin stain. Magnification, x100; reduced Vp.) 
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his difference other than the possibility of strain difference (albino versus 
en). The skin of the ear exhibited changes typical of squamous-cell car- 
ma in all groups. 

Histologie examination of the palatal mucosae revealed changes ranging 
| dyskeratosis and squamous-cell carcinoma in situ to frank squamous-cell 
‘inoma with loeal invasion. In none of the sections was ulceration observed 
we neoplastic change had occurred. Fig. 2 shows what was considered to 
early malignaney or squamous-cell carcinoma in situ. Here one can see 
mation of short rete pegs as well as hyperchromatism and loss of polarity 
the epithelium as compared to the benign but hyperplastic epithelium at the 
ders. There is hyperkeratosis, and some parakeratosis is present also. Ma- 
nant change in a tumorous proliferation is seen in Fig. 3. This lesion is 





Fig. 3.—Malignant change in a_ papillomatous proliferation of a palate subjected to 
sixty-eight triweekly applications of 9,10-dimethyl-1,2-benzanthracene. A portion of a 
palatal mucous gland can be seen in the lower portion of the photograph. (Hematoxylin and 
eosin stain. Magnification, x40; reduced 0.) ’ 


from the palate of an animal receiving sixty-eight paintings of 9,10-dimethyl- 
1,2-benzanthracene and presents the picture of a papillary growth extending 
outward from the mucosa containing small, pleomorphic, hyperchromatie cells 
with loss of polarity, hyperkeratosis, and parakeratosis. A portion of a mucous 
gland ean be seen in the submucosa below. Another palatal carcinoma is seen 
in Fig. 4. This lesion is from a hamster painted triweekly with 3,4-benzpyrene 
and receiving a total of 219 applications. This tumor is composed of sheets of 
small, pleomorphic, hyperchromatic cells exhibiting downward growth into the 
submucosal connective tissue. Invasion of carcinoma cells from the tumor 
shown in Fig. 4 is seen contained in a dilated lymphatic vessel in Fig. 5. This 
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embolus was observed in the submucosa in fairly close approximation to t! 


primary mass, and it appears to fill the enlarged vessel with what are presun 


ably metastasizing cells. 


Fig. 4.—Moderately well-differentiated squamous-cell carcinoma of the palatal mucosa 
after 219 treatments with benzpyrene. (Hematoxylin and eosin stain. Magnification, x60: 
reduced 4.) 


_ Fig. 5.—Lymphatic invasion by the tumor cells shown in Fig. 4. A nest of metastasizing 
carcinoma cells is seen in a dilated lymphatic vessel beneath a portion of the primary mass, 
— connected with it. (Hematoxylin and eosin and stain. Magnification, 240; reduced 

0. 
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The results would seem to indicate that when carcinogenic hydrocarbons 
ipplied topically to the intraoral mucous membrane, a malignant response 
icited. During the course of this study, all of the animals were observed 
ave adequate salivary flow. Thus, the presence of oral fluids apparently 
s not completely preclude the development of intraoral carcinoma. However, 
n one considers the results in terms of comparative incidence and latent 









iod of palatal, cheek pouch, and ear lesions, there appears to be a signifi- 
tly inereased resistance of intraoral epithelium. This finding is probably 
to saliva acting merely as a diluent to the cancerogenic agent but obviously 
affording a complete removal. The decreased latent period and increased 
idence of tumors in the pouch are most likely the result of the carcinogen 
ing in contact with the epithelium of that structure for a longer period of 















ne, 
Of interest is the intermediate response of the epidermis of the ear where 
a so-called portal of entry exists (sebaceous glands). Although the latent period 
for the ear was generally closer to that of the pouch for both compounds tested, 
at no time did neoplasia occur there before it was evident in the pouch. This 
would lead one to conjecture whether a definite portal of entry for carcino- 
vens is necessary since no similar accessory epithelial structures are present 
in the pouch, other than two small salivary glands which empty on the lateral 
and medial sides immediately adjacent to the pouch orifice. These pouch 
vlands probably are not important in providing a route for access into the tis- 
sue, since carcinomas have been observed to arise in all areas of the pouch." 














In reference to the palates, the fact that there was no gross or microscopic 
evidence of mucosal ulceration may give rise to some doubt that a physiologic 
or pathologie interruption in the surface continuity of oral epithelium is a 
requisite for tumor induction. It is conceivable, however, that a condition such 







as uleeration may enhance carcinogenesis by exposure of the germinative layers 
of epithelium, as Goldhaber*® has stated. A study to determine the means of 
entry of eareinogenie hydrocarbons into various oral epithelium is now in 








progress. 

Comment may be made regarding the relative potency of carcinogens used in 
this and other investigations. The results just presented confirm for the palatal 
mucosa what has been observed previously on the pouch mucosa’? and skin," * 
namely, that 9,10-dimethyl-1,2-benzanthracene was the more potent of the two 
compounds used. In this laboratory, methyleholanthrene has always been 
eraded lowest in poteney for oral epithelial carcinogenesis. This factor, plus 
shortened experimental periods, may account for the lack of positive results in 











9, 11 






other investigations.* 






In reference to solvent action, although mineral oil as a solvent has been 


demonstrated to be more efficacious than acetone in producing neoplasia of 





the pouch,’* the latter was used in this investigation with the thought that 
its rapid volatilization would leave a erystalline residue which would be firmly 
adherent to the epithelial surface. It is conjectural whether a mineral oil 
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solvent (which is not miscible with water, as is acetone) would evoke a differen: 
response on the palatal mucosa than has been presented in the foregoing dat:. 
Certainly, the role of solvents in oral carcinogenesis is an important subject fo 
additional work and clarification. 


SUMMARY 


Carcinogenic hydrocarbons 9,10-dimethyl-1,2-benzanthracene and 3,4-benz 
pyrene were respectively applied to the palatal mucosae, cheek pouches, an: 
ears of two groups of forty hamsters each. Malignant neoplasia was elicited i: 
54, 100, and 100 per cent of the respective tissues of survivors when the former 
compound was used, and in 16, 94, and 100 per cent with the latter. Thesé 
results indicate susceptibility of the intraoral mucosa to chemical carcinogenesis, 
although salivary flow may have tempered the response somewhat when com- 
pared to the incidence of pouch and ear lesions. The presence of induced ear- 
cinoma in two tissues (palate and pouch) which possess no physiologic or 
pathologie portal of entry leads one to question the importance of this factor 
in experimental oral carcinogenesis. 
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‘NOUNCEMENTS 


J.e American Institute of Dental Medicine Changes Its Name 


Growing demand and the great emphasis in the teaching areas on the basic sciences 
to the establishment in 1954 of a Division of Oral Biology at the University of Cali- 
nia; this Division includes the Sections of Oral Histology, Oral Pathology, Oral Medi- 
ie, and Oral Diagnosis. From the increasing demand for postgraduate education in the 
borderline fields of dentistry, medicine, and the health sciences, it appears that the name 
’ the American Institute of Dental Medicine is not all-inclusive. At a recent meeting 
of the Board of Directors, therefore, the Institute’s name was changed, and beginning 
fuly 1, 1959, it will be known as the American Institute of Oral Biology. 

The sixteenth annual meeting of the Institute will be held in Palm Springs, Cali- 
fornia, Nov. 8 to 12, 1959. 

Dr. Franz Alexander, Director of the Psychiatric and Psychosomatic Research Insti- 
tute of Mount Sinai Hospital in Los Angeles, will discuss responses to fear and other 
emotional stress situations. 

Dr. Hermann Becks, President of the Institute, will report on dentistry and dental 
research as they are in Europe today. 

Dr. Douglas Gordon Campbell will lecture on the personal factors involved in mal- 
practice suits; the psychopathology of nutrition; and personal hazards of dentistry. 

Dr. Thomas K. Cureton, Professor of Physical Education at the University of Illinois 
will give information to the practitioner regarding basic principles of physical fitness and 
methods of improving and maintaining good health. 

Dr. Marie U. Nylen, from the National Institute of Dental Research, Bethesda, 
Maryland, will deseribe her work with electron microscopic studies. 

Dr. Max Sadove, Professor of Surgery (Anesthesiology) at the Research and Educa- 
tional Hospitals of the University of Illinois, will “continue where he left off” two years 
ago in the field of anesthesiology and the applied aspects of pharmacology. 

Dr. Reidar F. Sognnaes, Assistant Dean of the Harvard School of Dental Medicine, 
will present material concerning dental erosion, cornification, and desquamation of oral 
mucosa, and mineralization, demineralization, and remineralization. 

Dr. Stafford L. Warren, Dean of the School of Medicine of the University of Cali- 
fornia at Los Angeles, will discuss the effects of radioactive fallout on the human body 
and treatment, precautions, and therapeutic doses. 


American Academy of Oral Pathology 


Examination of candidates for elevation to Fellowship will take place on Friday, 
\pril 17, 1959, at the School of Dentistry, University of Minnesota, in Room 239. The 
xamination will begin promptly at 3 P.M. 


509 





510 ANNOUNCEMENTS O. S., 0. M. & O. P, 
April, ! 
American Society of Maxillofacial Symptoms 
The annual meeting of the American Society of Maxillofacial Symptoms will be hi 


at the Palmer House in Chicago, Illinois, May 10 to 14, 1959. 


Deutsche Gesellschaft fiir Kiefer- und Gesichtschirurgie 

The ninth meeting will be held in Diisseldorf, Germany, July 8 to 10, 1959. Ti 
principal subjects to be discussed are as follows: 

1. Diagnosis and Therapy of Diseases of the Temporomandibular Joint. 


2. Diagnosis and Therapy of Diseases of the Salivary Glands, 


Other papers will be accepted, and films will be shown. 


Swiss Dental Congress 

The 8.8.0. Congress for 1959 will be held at Biirgenstock, Switzerland, May 22 and 
23. At this most beautiful place over the lake of Lucerne, “The Pathology and Therapy 
of the Edentulous Jaws” will be discussed by such authorities as Drs. E, Dolder, A. 
Gerber, H. R. Miihlemann, and A. A. Steiger of Ziirich, Drs. A. J. Held, J. N. Nally and 
F. Ackermann of Geneva, Dr. A. R. Egli of Basel, and Dr. K. Beyeler of Bern, as well 
as invited guests, Drs. Lullies of Kiel and F. Jung of Mainz, Germany. There will be 


a panel discussion, table clinics, and films. 


Boston University 


The Department of Stomatology, Division of Graduate Studies, School of Medicine, 
Boston University, and the Massachusetts Memorial Hospitals, announces the following 


postgraduate courses: 
Full Denture Prosthesis, April 6-15, 1959. Chester Landy. 
Ocelusal Adjustment. April 27—May 1, 1959. Bernard 8. Chaikin, Henry M. 
Goldman, and staff. 
Endodontics. May 11-15, 1959. Herbert Schilder. 
Periodontal Prosthesis. May 18-22, 1959. Lee Talkov and David J. Baraban. 
Surgical Technics Employed in Periodontal Therapy. May 25-29, 1959. Lewis Fox. 
Pulp Protection in Operative Dentistry. June 4-6, 1959. Harold Berk. 
Periodontal Pathology. June 8-12, 1959. Henry M. Goldman, Jack Bloom, and 
staff. 
Periodontal Therapy. Oct. 19-24, 1959. Drs. Henry M. Goldman, Bernard §. 
Chaikin, and Staff. 
Technics in the General Practice of Dentistry. Oct. 26-31, 1959. Entire staff. 
Occlusal Adjustment. Nov. 2-6, 1959. Drs. Henry M. Goldman, Bernard §. 
Chaikin, and Staff. 
Full Denture Prosthesis. Nov. 9-13, 1959. Dr, Chester Landy. 
. Fixed Bridge Prosthesis. Nov. 16-20, 1959. Drs. Leo Talkov and David J. 
Baraban. 
Immediate Root Resection. Nov. 30—Dee. 4, 1959. Dr. Herbert Schilder. 
Oral Pathology for Oral Surgeons. Jan. 11-16, 1960. Drs. Jack Bloom and 
Henry M. Goldman. 
Removable Partial Denture Prosthesis. Jan. 21-23, 1960. Dr. David J. Baraban. 
For further information and application, write to Director, Postgraduate Courses, 
Department of Stomatology, Massachusetts Memorial Hospitals, 750 Harrison Ave., Boston 
1S, Mass. 
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University of Pennsylvania 

The School of Dentistry announces that a postgraduate course entitled “The Use of 
avitron Technic for Prophylaxis and as an Adjunct to Periodontal Therapy” will be 
May 7 and 8, 1959, by Drs. Henry M. Goldman and D. Walter Cohen. The course 

be presented in cooperation with the Cavitron Equipment Corporation, and the clinics 

be televised. 

Further information may be obtained by writing Dr. Lester W. Burket, University 

‘ennsylvania School of Dentistry, 4001 Spruce St., Philadelphia 4, Pennsylvania. 


mple University 
On Alumni Day, Wednesday, May 6, 1959, four postgraduate courses will be presented 
the Class of 1934: 
1. Prostheties. David Grub, moderator; Carl McMurray, Thomas Dillworth, and 
Michael Driscoll, clinicians. 
Restorative Dentistry. Frederick Van Istendal, moderator; Joseph Ewing, 
Philip Kanev, and David Waldman, clinicians. 
3. Orthodonties. Vineent Lawler, moderator; Samuel Gilbert, David Foxman, 


and Simon Riechman, clinicians. 
4, Surgery and Oral Medicine. Wally Gamba, moderator; Fred Lucchesi and 
John Stetzer, clinicians. 
These courses will be given from 9 to 11:30 A.M. 
The afternoon program will include dedication of memorial plaques at 1:30 and a 
per entitled “A Philosophy of Dental Practice” by Jay Eshelman at 1:45. 
At the ninety-fifth annual reunion dinner at 6:30 p.M. in the Drake Hotel the alumni 
will honor President Robert L. Johnson for his great accomplishments at Temple Uni- 


versity. 


Highland View Cuyahoga County Hospital 

Applications are being accepted for a one-year rotating dental internship to begin 
July 1, 1959. The hospital is a fully equipped general hospital for the care of long-term 
illness and is affiliated with Western Reserve University Schools of Medicine and Den- 
tistry. 

Further information and application forms may be obtained from Mr. Roger W. 
Marquand, Director, Highland View Cuyahoga County Hospital, 3901 Ireland Drive, 


Cleveland 22, Ohio. 


Jewish Chronic Disease Hospital 
Applications are being received for a one-year residency in anesthesiology for gradu- 
ate dentists under Stanley R. Spiro, D.D.S., at the Jewish Chronic Disease Hospital begin- 
ning July 1, 1959. Full maintenance and a stipend of $200.00 per month are provided. 
Requests should be addressed to Joseph J. Obst. D.D.S., Director of Dentistry, Jewish 
Chronie Disease Hospital, 86 East 49th St., Brooklyn 3, New York. 


St. Louis University 


The St. Louis University School of Dentistry has opened its doors to women for the first 

me in its fifty-six-year history and will begin accepting applications for admission to the 

September, 1959, class, according to an announcement by Dr. Stephen P. Forrest, Dean. For 
ome time, women students have attended the University’s College of Arts and Sciences for 
‘redental studies; now they will be able to continue their education at St. Louis University 
y entering the School of Dentistry and working toward a doctor of dental surgery degree. 





REVIEWS OF THE LITERATURE 


BOOK REVIEWS 


Oral Roentgenographic Diagnosis. Edward C. Stafne. Philadelphia, 1958, W. B. Saunders 

Company, 303 pages, 1338 illustrations on 423 figures. Price, $14.50. 

This excellently prepared text clearly defines the oral roentgenologic findings associated 
with general disease processes as well as those identified with local dental disorders. The 
accumulation of an unusual volume of dental films and jaw plates plus case histories over 
a thirty-three-year period at the Mayo Clinic offered the author an exceptional opportunity and 
a fine background for admirably completing his undertaking. The twenty chapters are well 
arranged, with careful condensation of the text and with ample chapter references for more 
detail and authenticity. The outstanding feature of this book, however, is the excellence 
of the roentgenographic illustrations. They are remarkably clear and are models of expert 
dental roentgenography. Although diagnosis was the theme, perhaps a chapter stating 
clearly and authoritatively the facts on radiation hazards in the dental office, about which 
controversy prevails, would have contributed to the modernity of this book. 

Dr. Stafne has reinforced the field of oral diagnosis and has done it well. 

D. J. EF 


Oral Surgery. Kurt H. Thoma. Third edition. St. Louis, 1958, The C. V. Mosby Company. 

1607 pages, 1,824 illustrations. Price, $27.50. 

The third edition of Thoma’s Oral Surgery has been revised, enlarged, and brought 
up to date. The book is in one volume and beautifully bound. The format and the printing 
are excellent. 

A chapter on pharmacology—fifty-nine pages of practical information concerning 
drugs in use today, the writing of prescriptions for the office, and the correct method of 
writing orders in the hospital—has been added. 

A new chapter, entitled ‘‘Roentgen Examination of the Face and Jaws,’’ is a 
picture demonstration of extraoral technique with the dental x-ray. A photograph of the 
patient in position and the x-ray picture obtained of all different angles is demonstrated. 

There are twenty-three chapters, each followed by an excellent international bibliography. 

The author has a reputation of presenting well-established and time-proved operative 
techniques. This book is the product of the experiences of Thoma and his associates. 

It is recommended to the student, the graduate who is going on to the specialty of 
oral surgery, and the practitioner. It is a most worth-while addition to any medical or 


dental library. 
T. J. ©. 


Chirurgische Unfallheilkunde. Prof. Dr. V. Orator and Dr. A. Aigner. 215 pages, with 
two color and 202 black and white illustrations. Leipzig, 1958, Johann Ambrosius 


Barth. Price, DM 7.50. 
This is a text for students on the surgery of accidental injuries and burns. It includes 
first-aid treatment, care of fractures and lacerations, and treatment of wounds and burns. 
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4 
he chapter on head injuries two and one-half pages are devoted to fractures of the 


lible. 
ie Ss 


srgency War Surgery; NATO Handbook. U.S. Department of Defense. U. S. Govern- 
ment Printing Office, Washington, D. C. Price, $2.25. 


As the subtitle, NATO Handbook, implies, this book was derived from a manual 
loped at Supreme Headquarters, Allied Powers Europe (SHAPE). Under the aegis 
he Assistant Secretary of Defense (Health and Medical), the NATO manual has been 
sed for the joint use of the United States Army, Navy, and Air Force. 

In spite of its compactness (it was designed to fit the pocket of the field uniform) 
its conciseness, this is an extremely practical book. It covers the care of casualties 
forward areas, from the battlefield to field and evacuation hospitals. The principles and 
ctiees described, however, are well adapted to the management of trauma which is, 

vrettably, a part of modern civilian life. 

An outstanding feature of the book is the detailed description of shock, together with 
oncise and precise presentation of the components and amounts of replacement therapy 

dicated in special cireumstances. Another feature is the very complete index. 

This is a very useful book for the oral surgeon who may be called upon to care for 


rauma in civilian life in the event of future mass casualties. 


a, mm. 


Les maladies du larynx. J. Piquet and J. Terracol. Paris, 1958, Masson & Cie. 674 
pages, 241 illustrations. Price, broché 8.500 fr.; Cartonné torle 9.500 fr. 
The authors, both of who are well-known French otolaryngologists and medical faculty 
professors, present a text covering abnormalities and diseases of the larynx. Surgical 
techniques involving the larynx have undergone considerable revision in the past twenty 


years, and the authors have outlined the latest surgical methods. 
D. J. H. 


BOOKS RECEIVED 


3ooks received are acknowledged in this department, and such acknowledgment must 
be regarded as a sufficient return for the courtesy of the sender. Selections will be made 
for review in the interests of our readers as space permits. 
Pathology for Students of Dentistry. George L. Montgomery, M.D., Professor of Pathology, 
University of Edinburgh. Baltimore, The Williams & Wilkins Company. Price, $8.50. 


A Textbook of Orthodontia, Robert H. W. Strang, M.D., D.D.S., Director of courses in 
Orthodontia, Temple University School of Dentistry, and Will M. Thompson, In- 
structor in Advanced Orthodontia, Temple University School of Dentistry. Phila- 
delphia, Lea & Febiger. Price, $20.00. 

Lippincott’s Handbook of Dental Practice. Edited by Louis Grossman, D.D.S. Fourth 
edition. Philadelphia, J. B. Lippincott Company. Price, $14.00. 


ABSTRACTS OF CURRENT LITERATURE 


Cosmetic Correction of Severe Mandibular Retrusion. J. B. Erich. A. M. A. Arch. Surg. 
77: 215, August, 1958. 

A simple and quick form of treatment for the correction of mandibular retrusion with 

ore than 1 em, of posterior displacement is described. A skin-lined pocket is prepared, 


nd a prosthetic appliance is inserted. 
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An incision is made through the mucous membrane of the labioalveolar suleus f 
one premolar region to the other. This incision is carved down between the alveolar proc 
and the lower lip and around the lower border of the anterior part of the mandible. 
previously prepared wire frame is fitted to the cavity and then removed and covered \ 
modeling compound, thus creating a stent. A thin split-thickness skin graft is sutu: 
to the stent after it is coated with rubber cement. After seven to ten days the stent 
removed and the cavity will be lined with skin. 
The intraoral prosthesis is inserted into the cavity for normal contour of the chin. 


A Surgical-Orthodontic Method of Correcting Mandibular Prognathism. M. I. Cohen and 
R. C. Lincoln. A. M. A. Arch. Surg. 77: 215, August, 1958. 


A method is described by which the surgical procedure is carried out complete 
Within the oral cavity. The reasons given for this method of approach are a more favo) 
able facial appearance, an occlusion that is more satisfactory for mastication, relief fro: 


temporomandibular joint difticulties, and a patient who is more favorably adjusted to his 
environment. 

This treatment is not advocated until the mandible has attained full growth, usually 
between 17 and 21 years of age. 

By orthodontic means, the amount of bone to be removed from the body of the 
mandible is determined prior to surgery. Appliances are constructed and placed in position 
prior to surgery. 

At surgery the predetermined amount of bone is removed with the aid of dental burrs 
and the occlusion is established. 


A ease illustrating the procedure is reported. 





